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PREFACE. 



"Arithmetic," says Dr. Watts, "is the more 
valuable as it is the more exact, easy, and short ; 
and the art lies in giving as few rules as possible, 
and clearly explaining them." Convincea of the 
justness of the Doctor's remark, the author has not 
only condensed the general ay stem of Arithmetic, 
but, in the very condensation, has, he trusts, ren- 
dered it, by means of . Elucidations, Notes, and 
Remarks, clearly intelligible to the most limited 
capacity. 

As soon as a pupil has mastered his Numeration 
Table, he exults in the acquisition gained to the 
stock of knowledge he had previously acquired ; 
and, when he aims at the proof oi \k\% first operation 
in Arithmetic, no conquerors breast ever swelled 
with more pride than does that of the young arith- 
metician. 

As he advances from the separation of one quan- 
tity from another by Subtraction, to the expedi- 
tious process of collecting quantities by Multiplica' 
tion, and separating them by Division, he rejoices 
in new and more complicated discoveries ; but bis 
joy is the joy of one who has arrived at truth 
founded on demonstration, through every step of 
Whicll the evidence has been intuitive and infallible. 

in the api^ication, too, of the four first Rules to 
Reduction, Arithmetical Fractions, Decimal Frac- 
tions, Practice, Interest, &c. the young arithmeti- 
cian haji the same certain species of demonstrative 
evidence ; and thus, while the faculties of attention. 
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memorjf, association^ and abslraciion, have been 
exercised, the reasoning powers, also, have been 
called forth, and received a proper direction in the 
pursuit of scieni^ knowledge. A study in which 
youth proceed with so much certainty cannot, 
therefore, fail to be both amusing and instructive. 

Proportion, in every system that has ever come 
under the author's notice is either divided into the 
Simgk and Double Rule-of-Three, or into Direct, 
Jnterse, and Compound Proportion ; but here it is 
^iven under one general rule, and from inspection 
It will be found that tliis rule clearly teaches the 
metht>d of calculating otiy 4rtiii^ of Proportion, and 
thereby rendering nugatory the distinctions in com- 
Moti use* 

The Rules of each branch of the science are, it is 
presumed* laid down with scientific perspicuity; 
the questions arrangeil with such attention to their 
conditions, as well as such familiar illustrations of 
their solutions, as cannot fail to elucidate, in a venr 
nopular manner, the respective processes in the dif- 
ferent operations, that serve as mu^dels for the 
exemplification of the rules. 

W, RUSSELL. 
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AKITHMJETICAI. TABMS. 



NUMERATION. 
1 Unils. 
21 Tens. 
331 Hanilreds. 
4321 Tlinnsaud-k 
54321 TensotTboustnds, 
664321 Hnndredi oTTIiouianils. 
7654321 Millions. 
87654321 TeDs or Million!. 
987654321 Hundreds oFMiHi'Hi». 



MONEY. 
4 Partliinzi 1 Pi^nn;. 

12 Pitice 1 Sliillins. 
6 ShillinfCi t Crown. 
6 Sliil. and Sr/. 1 Noble. 

13 M>i', Hnd U. 1 Mnrk. 
10 Shillings 1 Knrel 
21 Sliilliiigi ) GuineB. 
27 Shillings 1 Hoidoro; 
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MULTIPLICATION- 
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WEIGHTS AXn> MEASURES. 



TROY WEK5HT. 

24 Grains make 1 Peiin} weight. 
20 Penny weightsl Ounce. 
12 Onnces .... 1 Pound. 



AVOIKDUPOISE VEIGHT. 

16 Drams make 1* Ounce. 
16 Ounces ... 1 Pound. 
28 Pounds • • . . 1 Quarter. 
4 Quarters ... .1 Cwt or 112 lb. 
20 Hun.- Weight 1 Ton. 
19iHun.-Weightl Pother. 



apothecaries' weight. 
20 Grains make 1 Scruple. 

3 Scruples • • . .1 Dram. 

8 drams ...... 1 Ounce. 

12 Ounces ... .1 Pound. 



CLOTH MEASURE. 

2i Inches make 1 Nail. 
4 Nails 1 Quarter. 

4 Quarters .... 1 Yard. 

3 Qaarters . . 1 Flemish £11. 

5 Quarters. ... 1 Euglsh £11. 

6 Quarters .... 1 French £11. 



LONU MEASURE. 

3 Barley-corns 1 Tnch. 

12 Inches ....1 Foot. 

3 Feet 1 Yardti 

6 Feet 1 Fathom. [Percb 

5Yards&ahalfl Rod, Pole, or 

40 Poles 1 Furlongs 

.Q Furlongs....! Mile. 

3 Miles 1 Lea gue 

60 Miles I pegree 

WINE MEASURE. 

2 Pints 1 Quart. 

4 Quarts 1 Gallon. 

10 Gallons ....1 Anchor. 
18 GalkHis ,...1 Rundlet, 

H2 Gallons 1 Tierce. 

63 Gallons 1 Hogshead. 

2 Hogsheads . .1 Pipe or Butt. 
2Pipe8or4Hhds.lTun. 



ALE AND BEER ^EASURE. 

2 Pints make . . 1 Quart. 

4 Quarts 1 Gallon. 

9GaHons 1 Firkin of Ale 

or Beer, 

2 Firkins 1 Kilderkin. 

)4Firk.or2Kild.l Barrel. ' 
f/j ^Bar. or 64 GhI.I hhd. of Beer. 



2 Barrels .... 1 Pnncheon. 
3 Barrels ....1 Butt. 



DRY ME4SUKE. 

2 Pin/a make. .1 Quart. 

2 Quarts 1 Potlle. 

4 Quarts I Gallon. 

2 Gallons .... 1 Peek. 

4 Pecks 1 Bushel. 

2 Bushels I Strike. 

4 Bushels ....iCoom. 
2Coomsor8Bu.l Quarter. 

36 Bushels .... I Chaldron. 

5 Quarters . . . .1 Wey or Load. 

2 Wcys ...... 1 Last o f Corn. 

COAL MEASURE. 

4 Pecks make .1 Busliel. 

3 Bushels .... 1 Sack. 
12Sack8ord6Bu.l Chaldron. 
21 Chaldrons . . 1 Score. 



TIME. 

60 Seconds ... 1 Minute. 
60 Minutes ... .1 Hour. 
24 Hours 1 Day. 

7 Days 1 Week. 

4 Weeks 1 Month. 

I3MonthsaDay,"i 

. 6 hours; or 365 /I Year. 
Days, 6 hours, ^ 

Thirty days hath September, 
April, June, and November; 
February hath Twenty-eight alone ; 
All the rest have Thirty one. 
Except leap-year, and then*8 the time 
February's days are Twenty-nine. 

SQUARE MEASURE. 

144 Inches .... 1 Square Foot. 
9 Square Feet 1 Square Yard. 

100 Feet 1 Sq. of Flooring. 

272iFeet 1 Rod, 

40 Rods or Per. 1 Rood. 
4 Roods. .....1 Acre. 

640 Acres 1 Square Mile. 

30 Acres 1 Yard of Land. 

100 Acres 1 Hide of Land. 



SOLID MEASURE. 

1728 Cubic Inches 1 Solid Foot. 
27 Cubic Feet .1 Cubic Yard. 

HAY. 

A Load contains 36 Trusses. 
A Truss vre\gV\& 56 Pound*. 



ARITHMETIC. 



Arithmetic is the art of computing by 
numbers ; the rales upon which all its opera* 
tions depend being Numeration, Addition, 
Subtraction, Multiplication, and Division. 



NUMERATION. 

Numeration teaches to express numbers 
by words or figures, or to read and write any 
sum or number. 

Write in figures the following numbers. 

Thirty-nine. 

One hundred and seventy-three. 
Six hundred and twenty-seven. 
Nine hundred and sixteen. 
Two thousand, five hundred, and forty-four^ 

b2 



V NUMERATION. 

Seventy-six thousand, nine hundred) and 
sixty-nine. 

Ninety-six thousand, five hundred, and 
eighty. 

One hundred and eighty-nine thousand, 
seven hundred, and ninety-four. 

Eight hundred and seventy-six thousand, 
four hundred, and fifty-eight. 

One million, three hundred and thirty-three 
thousand, eight hundred^ and forty-five. 

Six million and a half. 

Ninety-six millions, seven hundred and 
sixty thousand, five hundred, and thirty-eight. 

Five hundred millions, seven thousand, and 
eighty. 

Seven hundred and seven millions, eight 
thousand, nine hundred, and six. 

Nine hundred millions and one thousand. 

One hundred millions, one hundred thou* 
sand, and one hundred. 

Write in words the following numbers. 



86 


940509 


470 


2206308 


6056 


7600027 


20709 


91020312 


84625 


101010101 


llOIOl 





SIMPLE ADDITION. 

Simple Addition teaches to collect Beya- 
ral numbers of the same denominaticm into 
one sum* 

BULB. ' 

Place thp. nnm1>ora imi^Ar each Other io 
that units may stand under units, tens under 
tens, &c. and draw a line under Uiem. 

Add up the figures in the row of units, and 
find how many tens are contained in their sum. 

Set down v»lmt remains above the tens, or, 
if nothing remains, a cypher, and carry as many 
ones to the next row as there were tens* 

Add up the second together with the num- 
ber carried in the same manner as the first ; 
and proceed thus till the whole is finished. 

Method (^ Proof . 

Draw a line below the uppermost number 
and suppose it cut off. 

Add all the rest together, and set their sum 
under the number to be proved. 

bS 



6 ARITHMETIC. 

Add this last-found number and the upper- 
most line together; and, if the sum be the same 
as that found by the first addition, the work is 
right. 



236 


346 


248 


268 


828 


234 


323* 


234 


416 


843 


442 


442 


294 


429 


286 


23^ 


364 


308 


474 


319 


461 


432 


142 


424 


143 


754 


333 


346 


1T4 


432 


372 


437 



2410 



248 


364 


345 


246 


244 


236 


335 


327 


428 


847 


.4M 


242 


349 


622 


343 


373 


426 


834 


668 


462 


218 


116 


546 


143 


335 


845 


654 


453 


364 


279 


667 


873 
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SIMPLE ADDITION. 



3470 


8468 


3673 


4323 


3434 


4346 


7985 


8356 


6768 


4864 


4647 


4649 


6642 


7484 


8937 


1765 


3775 


6746 


4431 


2294 


3564 


6737 


7254 


8764 









3642 


3647 


4872 


4234 


3436 


3435 


7622 


4378 


8694 


4934 


8787 


7463 


6786 


6493 


8276 


2808 


2642 


7484 


3616 


4264 


4648 


4368 


5839 


9654 
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ARITHMETIC. 




37286 


47564 


46795 


24356 


43544 


45345 


65248 


54397 


26837 


72937 


97163 


73726 


20629 


49686 


32944 


41404 


38094 


65606 


20636 


65328 


47443 


12453 


17536 


24657 


42337 


34252 


83442 


73459 


86972 


94582 


m 

57842 


48893 


57982 


45460 


84547 


65458 


58688 


72726 


89337 


00826 


40692 


46694 


74874 


27465 


67866 


86968 


84082 


28978 


65629 


41277 


39607 


74887 


60476 


97736 


88259 


38735 


64824 


63075 


97684 


68785 
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BIMPLE ADDITION. 


487ea 


47947 


48754 


86454 


65348 


54586 


70976 


27944 


87284 


44687 


59787 


58653 


53749 


65826 


46594 


64988 


48414 


87461 


40704 


87566 


88678 


68967 


26620 


52484 


2462ft 


68545 


24865 


94875 


68526 


86945 


47694 


57984 


58745 


64548 


46545 


46549 


79674 


69737 


68476 


56896 


75986 


75964 


67854 


68674 


68798 


86066 


84963 


84826 


15474 


41697 


60754 


49563 


74862 


56886 


28425 


42536 


42652 


67854 


64375 


62476 
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ABITBHEtrrC. 


4675453 


5384253 


5454837 


4654436 


8547416 


8497644 


8479656 


7576753 


5846734 


6484891 


4937588 


8368015 


1625642 . 


6296333 


5562035 


5468564 


4546142 


2654364 


8546142 


6792542 





5643273 


5374235 


4546745 


4646633 


9754583 


8367894 


4683849 


7434762 


6496733 


6796936 


8254647 


9683434 


3578137 


7242241 


6264622 


6473436 


6426784 


5465674 


8684726 


6485742 


• 





8IMPLE 


ADDITION. 


246767 


193464 


246546 


236348 


978T 


844 


866986 


44787 


8674 


3826 


84863 


414 


1697 


86666 


4862 


620 


832636 


^27646 


> 666678 


904326 



11 



178646 


187486 


S86649 


284648 


T4476 


66674 


63964 


4896 


4798 


264 


826. 


166 


r64 


6474 


617986 


84668 


663 


668426 


849T34 


964802 
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ABITHMBTIC. 


4687943 


6679462 


6464648 


3546545 


5979674 


8069737 


4766896 


6375986 


3S67854 


7463674 


46^6066 


4084963 


6916474 


8141697 


4849668 


3774862 


3628425 


9542636 


6854866 


8432736 


5768425 


4697683 


6546649 


6436454 


6468476 


7670976 


6975964 


2944687 


.4863793 


3668749 


8684826 


4764938 


4960764 


9540704 


7656986 


2863967 


4842652 


8624625 


3169764 


^86674 


• 


« 



SIMPLE 


ADDITION. 


5847685 


5786ffr3 


3465348 


6454586 


8227944 


4987284 


4059737 


7658658 


81658^ 


5746594 


7348414 


9837461 


9537566 


6528673 


4726620 


2952434 


3468545 


5834365 


7434794 


6407239 





IS 



6938795 


6754893 


3546549 


4565458 


9268476 


9789337 


8075964 


7446694 


7463798 


8667866 


9084826 


9328978 


6560754 


6239607 


8756986 


7597736 


7242652 


6364324 


2796573 


2187302 


• 



14t ARITHMETIC. 

Add 18T5, ISIS, 6193, 2S95, aitd 6438, 
together. 

Add 1687, 8113, 4906, S981, and 4271, 
together. 

Add 1374, iSSS, 6197, $575, and 6393, 
together. 

Add 3752, 2238, 8026, 9647, 6453, 3636, 
and 7465, together. 

Add 3842, 2337, 3286, 6144, 8758, 9475, 
and 4634, together. 

What will 2684, 2239, 6677, 8348, 3736, 
and 3415, make, added together ? 

Add two thousand, three hundred, and se- 
venty-five; — two thousand, one hundred, and 
twenty-eight ; — six thousand, eight hundred, 
and six ; — two thousand, seven hundred, and 
twenty-four ;— eight thousand, three hundred, 
and forty-two ; — and six thousand, four hun- 
dred, and thirty-two, together. 

What will 1645, 1238, 49, 8676, 37, and 
9326, make, added together ? 

Add one thousand, four hundred, and thirty- 
five ; — two thousand, two hundred, and thirty- 
seven; — seventy-nine ; — sfx thousand, nine 
hundred, and forty-six ; — sev^ hundred and 
thirty-eight ; — and six thousand, four hundred, 
and twenty-six, together. 

Add 47654, 34347, 86986, 77479, 90508, 
64834, 45846, and 31485, together. 



SIMPLE ADDITIOK« 15 

A man had six purses, containing as follows : 
'n one, 1432 guineas; in anotj^er^ S3S8; in 
another, 494; in another, 3683; in another, 
3495 ; and in another, 2641 : How many 
guineas had he in the whole ? 

Add 38476, 45348, 67974, 46816, 34917, 
67968, 36947, and 94S98, together. 

Suppose in one town there were 1842 inha- 
bitants, in another 2237, in another 1846, in 
another 3378, in another 2539, and in another 
6432: What number would they make, all 
added together ? 

What will 1426, 2328, 3494, 1286, 2892, 
and 2314, make, added together? 

Suppose a merchant shipped to London 
1432 bushels of wheat; to Hull, 1238; to 
Bristol, 2047 ; to Liverpool, 3486 ; to Boston, 
3S29; and to liynn, 3741 : What was the 
number of bushels in all ? 

Add 85274362, 6745766S, 94672986, 
49503897, 64824524, 86601616, 74736858, 
8S53S987, 56347675, 61623102, 86955424, 
74742263, and 74578784, together. 
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SIMPLE SUBTRACTION. 

SixPKB Subtraction teaches to find the 
difference between any two numbers of the 
same denomination by taking the less from the 
(Sweater. 

RULE. 

Place the less number under the greater, so 
that units may stand under units, tens under 
tens, &c. and draw a line under them. 

Begin at the right hand, and take each 
figure in the lower line from the figure above 
it, and set down the remainder. 

But if the figure in the lower line be 
greater than that above it, add tea to the 
upper one, and then take the lower figure 
from it. Set down the remainder, and carry 
one to the next lower figure; with which pro- 
ceed as before; and so on till the whole is 
finished; 

Method of Proof. 

Add the remainder to the lowest number, 
and if the sum be equal to the greatest, the 
work is rights 



BlHFliB SDBTHJICTION. 17 

Vrmn S897788S46 From 8987999975 
Take 41174005!^ Take 3082301042 

Rem. 4880389014 

Proof 8997789646 



From g650448n5 From 1245884291 
Take 2051964882 Take 298886768 



PmU 646247680 From 1I2S271I898 
Take 276S72689 Take 2763868005. 



From 14339638971 From 12864658599 
Take 7561869588 Take 69038)9576 



From 1884244212 From 1115526294 
Take 990369198 Take 123456789 
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AmiTHVBtlC. 



From 4966386449 From 1759783788 
Take 1085469696 Take 992698083 



From 1381385898 
Take 695346993 



From 696638907 
Take 108943965 



From 1278412191 From 10919991519 
Take 691327386 Take 3241596546 



In these sums the lower line is to be sub- 
tracted firom the upper and its remainder 



tWICCt 



21309105 
8523642 



, 16948407 
7263603 



18390930 
7356372 



14606580 
5842632 



30585155 
52234062 



61536830 
24614732 



SIKPI.S (VBTftACTION. 
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405 J 2647 
173^66a 



105721847 
46809368 



114538578 

5aoeo7i5 



118879844 
52618264 



^1 ■ a ,m 



98116955 
38246782 



168806617 
72845693 



128017179 
56896-524 



106560617 
45672698 



90645980 
36258892 



240771880 
96808782 



The lower line to be subtracted from the 
npper and its remainder three times. 



1387924517 
396549862 



281104998 
86498844 



so 



ABITHMETIC. 



1264784053 
389164324 



211067760 
65858675 



2458921210 
787676363 



2438601452 
696743272 



t I I !■> 



3070786368 
944857344 



. 114940462 
; 32840132 



1650214808 

569296864 



1273550610 
382065183 



2762195667 
789198762 



2122487068 
653072944 



The lower line to be subtracted from the 
upper and its remainder four times. 



2881464444 
640325432 



454122462 
106852344 



SIMPLE 8CBTBACTIOK. 
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1728557569 
884123902 



1154413155 
274860275 



1345187363 
310427853 



2083822164 
468071592 



1163091553 
268405743 



1967461389 
437213642 



The lower line to be subtracted from the 
upper and its remainder five tiroes. 



1267573241 
230467862 



901020336 
168941313 



2046308781 
B72056142 



2272401 136 
426075213 



1350836256 
257802144 



716728871 
130132522 



2S; 
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3239048176 
6Q7321533 



540867961 
103020664 



I m I 



The lower line to be subtracted from the 
upper aad its remainder six times. 



2163986779 
341682123 



1304398693 
200676722 



4243608029 
670043373 



792561025 
126809764 



<^0^ 



4526332661 
780053655 



1920268649 
303200313 



3287950275 
526072044 



8972926049 
627304113 
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A person was bom in the year 1593, and 
died in the year 1620, how old was he ? 

A bridge was built in the year 1665, how 
old will it be if it should stand till the year 
4662? 

What is the diflference between the numbers 
14768196 and 104074281 ? 

Two churches were built, one in the year 
1396, and the other in the year 1359 : how 
many years was one built before the other ? 

What number added to 2885418 wUl make 
8854173? 

How much does 71S78S00 exceed S1519486? 

What number added to 58346496 will make 
152155161 ? 

If a person born in the year 178S should 
live till the year 1881, how <^ would he be? 



SIMPLE MULTIPLICATION. 

l^iMPLE Multiplication is a compen- 
dious method of Addition^ which teaches to 
find the amount of any given number of one 
denomination repeated a certain number of 
times ? 



84 ' WALKEA^S ARITHKETIC. 

The number to be multiplied is called the 
multiplicand. The number you multiply by 
is called the multiplier. The number found 
after the work is finished is called the product. 
Both the multiplier and multiplicand are in 
general called terms or factors. 



RULE. 

When the multiplier does not exceed 12, 
multiply each figure in the multiplicand by it, 
beginning at the unit's place,, reckoning every 
time how many tens there are in the product ; 
Set down the remainder, if any, and carry as 
many ones as tnere were tens to the product 
of the next figure. 



464524407 
2 


38803i966 
2 


929048814 




31895838 

■ 


22899141 
3 



flHPtE MULTIPLICATION. 



218939508 
4 


2446883 
4 


236921508 
4 


175009761 
5 


137215701 
5 


145848969 
6 


1 

14894631 
6 


11591631 
6 


13668489 

7 


112283289 
7 


8697096 

8 


9935946 

8 
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846336879 
8 


981372879 

8 


8731053 
9 


963215487 
9 


632815448 
9 


8895696953 
10 


9833896863 
10 


97408396763 
10 


787978953 
11 


1 

534899543 
11 


631896093 
11 


32473836 
12 



SiMfLa MVLTIPUCATIOir 17 

6622163901 ^246886 

12 12 



When the multiplier exceeds 12, and any 
two numbers being multiplied together will 
produce it, the given number may be multi- 
plied by one of those numbers^ and the pro- 
duct by the other. 

4236556032 

4 X 4 == 16 



16940224128 

4 

67784896612 



Multiply 8866527137 by 18. 

279860833 by 21. 

3647832741 by 24. 

3179502639 by 25. 

2844049959 by 27 

26013709945 by 35. . 

1382488293 by 36. 
c2 



i 
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Multiply 2041832736 by 42. 

1525730355 by 45. 

1449571644 by 48. 

1210524102 by 56. 

79089431 by 72. 

345409423506 by 144. 

When the multiplier consists of several 
figures, multiply by each of them separately, 
beginning with the right-hand figure, and 
place the first figure of every product under 
the figure multiplied by. 

Note. — ^When there are cyphers at the right- 
hand of the multiplier or multiplicand, or 
both, they may be omitted till the work i» 
done, and afterwards^^ded to the' product. 



7341677 
15 


6530527 
24 


36708385 
7341677 


- 5321649 


1 10125155 


KM\3m J. v/Tt/ 

35 


6120833 
25 


7921563 
36 



SIMPLE MULTIPLICATION. 



3950273 
45 


1057816 

48 


4673947 
66 


4103297 
3(5 


5793024 

77 


5120756 

88 


3045687 
99 


45364900 
1500 


5752340 
360 


37851960 

480 


34296960 
240 


61788270 
450 



cS 
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72923800 

8800 


81726900 
25000 


12629930 
350 


15625 
16499 


312500 
13299 


156250 
864350 


• 

7812500 
1128450 


1953125 
451236 


> 

390625 
225648 


48828125 
1204836 


12207031250 
18192450 


244140625 
3409648 
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305175781260 
232768250 



39062500 
12561500 



152587890625 
16553625 



2441406250 
14096350 



1220703126 
2819216 



6103515625 
11638425 



30517578126 
13276836 



3814697266626 
126214436 



2384185791016626 19073486328125 
1419430415 152428835 



476837158203125 
1209715248 



32 walker's arithmetic. 

What would S1250 amount to, taken 13245 
times ? 

How many letters would there be in 1512350 
books, supposing each book to contain 19531250 
letters ? 

What number divided by 195312500 will 
make 35122500 ? 

Suppose in one bushel, of wheat there 
were 488281250 grains, how many would there 
be in 12048450 bushels ? 



SIMPLE DIVISION. 

Simple Division is a compendious- method 
of subtraction, which teaches to find how often 
one number is contained in another of the same 
denomination. 

The number' to be divided is called ,the 
dividend. The number you divide by is called 
the divisor. The number of times the dividend 
contains the divisor is called the quotient. 

If the dividend contains the divisor any num- 
ber of times and some part or parts over, those 
parts are called the remainder. 



SIMPLE DIVISION. 



S3 



RULE. 

When the divisor does not exceed 12, find 
how. often it is contained in the first figure, or 
in the first two or three figures of the dividend, 
as may be necessary, and set the quotient 
underneath. Carry the overplus, if any, tu 
the next, figure in the dividend, as so many 
tens, and see how often the divisor is contained 
therein: set down the quotient, and proceed 
as before, till the whole is finished. 



2)77813190 



2)99537264 



38906595 



8)2031281417 



3 ) 2301278744 



3 ) 20591966531 



4 ) 3502312164 



4 ) 3968350020 



4 ).d536267328 



5 ) 482829529 



5 ) 3835199164 
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5 ) 44696901 19 



6)401195592 



6 ) 584692884 



6 ) 506423910 



7 ) 549974ia0 



7 ) 688161921 



n H 



7 ) 467654361 



7)587994567 



8 ) 542271240 



V 



8 ) 319078512 



8 ) 613631880 



8)2399432184 



9)626012153 



9 ) 6098931296 



9 ) 707109596 



9 ) 431895653 



SIMPLE DITItlOH. 
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10)488065930 



10 ) 695686050 



10 ) 7943980140 



11 ) 4288526164 



11)1062225064 



II ) 9824031865 



12 ) 8232801660 



12)813115476 



12 ) 694423368 



12)1148109984 



When the divisor exceeds IS, and is the 
product of two numbers, the dividend may be 
divided by one of those numbers, and the quo- 
tient by the other. 



6833086848 




3416543424 
488077632 



VALKEBB ABlTBMETtO, 

Divide 59T8542S b; 15. 

1887101024 by 16. 
fi2802337D by 21. 

2274404184 by 24. 

1662890464 by 27. 

1921067820 by 28. 
16429578769 by 83. 

2028268626 by 35. 

24876053628 by 36. 

825B4088744 by 42. 

424530865 by 40. 

458421930 by 64. 

6970800849 by 63. 

6488241210 by 66. 

6106223880 by' t2. 

3431614824 by 88. 

9-38225486 by 99. 

8478809460 by 108. 

1190466685 by 121. 
10244426940 by 132. 
97496160112, by 144, 



37 



LONG DIVISION. 

When the divisor consists of several figures* 
find how often it is contained in as many 
figures of the dividend as are just necessary. 
Multiply the divisor by the quotient figure^ 
and place the product under the figures of the 
dividend above mentioned. Subtract this 
product from that part of the dividend undek 
which it stands, and being down the next 
figure in the dividend. Divide this number 
so increased as before; and so on till the whole 
is finished. 



26)2585(99 
234 

245 
234 


47 ) 4628 ( 
53)3360 ( 
65 ) 6026 ( 


11 


79 ) 12276 ( 


* 


86) 14469 ( 


81) 2000 ( 


97 ) 44808 ( 



walker's ABITUMETIC. 

236 ) 149987 ( 384 ) 262827 ( 

425 ) 409596 ( 589 ) 509658 ( 

672) 98806 ( 793)131996 ( 

809 ) 3621830 ( 934 ) 2787802 ( 

1865 ) 467001 ( 

2389) 135327 12 ( 

3278 ) 7985614 ( 

4613 ) 35487042 ( 

5264 ) 19077642 ( 

6487 ) 9835927 ( 

7192 ) 183373084 ( 

fJ375 ) 82461891 ( 

9825 ) 273324766 ( 

29345 ) 1084691556 < 

18846 ) 59082837 ( 

43916 ) 2981732052 ( 

60763 ) 178762890; ( 



LONG Divisioir. 99 

68107) 1154825118 ( 
79328 ) 5377186098 ( 
81309 ) 5443166432 ( 
96153 ) 6479190598 ( 
264379 ) 99516548400 ( 
451982 ) 397032055974 ( 

When cyphers are annexed to the divisor^ 
cut them off, and the same number of figures 
from the right-hand of the dividend. 

If any thing remains after the division, place 
the figures cut off to the right-hand of it, and 
it will be the true remainder. 

696400 ) 25B6290621 ( 

65740000 ) 601924901527 ( 

71846000 ) 6731467309231 ( 

643250000 ) 43805519772441 ( 

How many half dozens are contained in 
28791&792^ . 

Find the quotient and remainder of 
86075015S, divided by nine. 



40 walker's arithmetic. 

What is the eighth part of 311914512 ^ 

How many dozens are there in 5974500168? 

What number is that which multiplied by 
12, will make 8243904276 

How many times is 8473 contained in 
27894762? 

Find the quotient and remainder of 
8565414378 divided by 86725. 



m0 



COMPOUND ADDITION. 

Compound Addition teaches to coUect 
several numbers of different denominations 
into one sum. 

RULE. 

Place the numbers so that those of the 
same denomination may stand directly under 
each other, and draw a line below them. 

Add up the figures in the lowest denomina- 
tion, and find how many units or ones of the 
next higher denomination are contained in 
their sum. 
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Write down the remainder, and carry, the 
ones to the next denomination, which add up 
in the same manner as before. 

Proceed thus through all the denominaticms 
to the highest, whose sum, together with the 
several remainders, will give the answer re- 
quired. 

The method of proof is the same as in Sim- 
ple Addition. 



£ ». 


d. 


1 10 


4:- 
6| 


8 6 


5 12 


1 1 


u 


3 4 


«i 


14 14 


lOf 



£ s. 


d. 


1 17 


^ 


2 6 


H 


6 13 


I:- 


1 1 


h 


6 14 


8i 



£ s. d. . 
1 4 7| 



2 10 3| 

i 2| 
6 11 



6 8 
1 





I 

£ s. 


d. 


1 14 


u 


2 19 


oi 


4 9 


8i- 


2 11 


2| 


8 13 


^ 
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£ >. 

1 11 
3 

8 16 
1 1 
6 6 



d. 

H 

% 



£ s- 


d. 


I 14 


3X 


19 


io| 


6 7 


lOi 


2 12 


2| 


7 12 


4i 





^ 


t. 


A 


346 


12 


4^ 


325 


4 


^i 


167 


1 


10 


648 


17 


61 

5i- 


787 


6 


39 


17 


678 


7. 


IH 


453 


4 


3i 


622 


1 


1;^ 





£ 


9. 


d. 


477 


16 


H 


686 


4 


4 


395 


4 


2i 


787 


1 


4 


44 


6 


H 


698 


11 


T* 


846 


8 


n 


542 


3 


2i 


123 


1 


»i 
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£ s. 


d. 


868 14 


6| 


673 6 


sl 


44 6 


8* 


848 12 


4 


64 8 


10| 


897 4 


8 


28 17 


64^ 


443 4 


^^ 


221 1 


H 


£ s. 


d. 


479 14 


4^ 


863 17 


8f 


61 18 


2 


684 4 


Of 


971 17 


If 


85 8 


4 


798 12 


8 


684 2 


H 


488 16 


6i 







ig *. 


d. 


886 17 


m 


661 6 


6 


67 8 


6 


694 7 


](M- 


68 6 


"a 


876 14 


8i 


98 12 


6 


648 4 


^ 


768 14 


6; 


£ s. 


(f. 


916 16 


'il 


248 11 


864 7 


10 


968 18 


H 


9 4 


6 


67 17 


H 


896 16 


Hi 


464 4 


2; 


603 8 


Oi 
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£ s. 


d. 


£ ». 


d. 


468 18 


H 


371 16 


2* 


789 10 


6 


498 11 


H 


773 7 


n 


894 3 


4 


98 12 


11 


9 4 


H 


984 2 


H 


478 16 


U 


72 4 


10 


17 1 


10 


738 17 


6f 


648 17 


H 


543 4 


2} 


'453 4 


3i 


987 15 


8$ 


897 18 


9f 











jg. 5.- d/ 



£ i. 



Urn' 



37 


12 


2i 


79 


6 


5 


6 


7 




75 


4 


loi 


2 


16 


.4i 


84 


7 


'^ 


8 


12 


43 


4 


8* 


18 


3 


H 


- 




- 



37 


16 


4i 


88 


11 





24 


10 


o| 


2 


2 


38 


5 


u 


96 


2 


7| 


8 


6 


8f 


42 


^ 


3| 


21 


2 


1: 




-• 
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£ s. d, £ s. d. 



87 


16 


4 


27 


4 


2 


4 


5* 


44 


16 


6i 


98 


8 


9i 


4 


14 


5 


79 


6 


Hi 


43 


4 


3i 


28 


1 


2i 





£ s. 


dU 


40 8 


H 
4 


37 13 


65 12 


H 


87 16 


6 


8 ]9 


lOi 

7i- 


76 5 


67 17 


H 


55 14 


3i 


36 17 


4i 





10 18 


H 


17 13 


4 


17 2 


H 


6 17 


H 


15 14 


4 


18 19 
7 17 


4 


15 14 


4f 


18 14 


8i 





df 


5. 


d. 


40 


9 


6i 


34 


13 


Si 


49 


10 


lOi 


66 


8 


4 


48 


16 


1 

4 


76 


17- 


67 


18 


H 


55 


14 


3i 


42 


15 


4i 
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£ 


s. 


d. 


50 


18 


104- 


24 


12 


*** 


66 


13 


2 


98 


8 


6i 


89 


19 


8 


67 


15 


Ti 


96 


17 


6 


65 


13 


2i 


67 


14 


81 





50 16 
34 14 
69 16 
97 19 
64 16 
96 18 
78 19 
56 14 
94 14 



d. 



8i 

lOf 

4| 

lOi 



Jg 


s. 


d. 


5784 18 


H 


2109 


15 


3 


382 


4 


7 


2109 


15 


2| 


3248 


2 


4i- 


4337 


5 


i; 


58 


10 


10 


4337 


6 


U 


.844 


17 


4 


6432 


3 


4 


9782 


6 


2f 


63 


8 


31 


842 


6 


4i 


4343 


6 


5* 


6765 


6 


5i 


4343 


6 


H 


8579 


14 


H 
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£ *. 
6887 16 

2789 16 

8922 8 

908 12 
2789 16 
4837 10 

996 11 
3449 7 
8769 8 

842 17 
3449 7 
8782 8 
8037 6 
4893 14 

646 17 
4893 14 
9163 4 



5i 




io| 

8 

m 

8| 
3i 

6i 



£ 
6887 

8922 

4898 

908 
4837 
4893 
4891 

996 
8769 
4391 
6678 

842 
3449 
3037 

646 
8449 
4968 



$. d. 






What is the sum of 12/. 2f. Q\d., 18/. 18c. 
10|</., 81/. 1». li</., and 13/. 13s. Oft/., added 
together? 

How much will 9/. 7s. ll\d^ 81. Ss. 10|</.» 
10/. lOi. Od., ll.U.lid., and 6/. 7s. lOit/., nake, 
added together i 

Find the amount of 20/. 9s. 6d;y 52/. 4s. 6(/., 



48 tlrALKER^S ARITHMETIC. 

47/. 155. 6d., 771. 3s. 3d.y 22/. 16*. 9rf., and 
«8/.l&. 7rf. 

A. owes B. for tea, 21. 2s. M. ; for rite, 
6/. 55. 9d. ; for coffee, 5/. IS*.. 3d. ; for butter, 
51. 9s. 6d. ; for cheese, 21. 12s. 6d. ; and for 
sugar, 6/. 85. 7d. : what is the amount of the 
whole ? 

Add 91, 135. 6d., 4/. 2s. 7d., «. 165.61/., 
SI. 8s. 7d., 21. \2s. 4(/., and 4/. 7s. ^.^ 
together. 

A. owes B. for sarcenet, S/. 135. 7(/. ; for 
plain silk^ 8/. 175. Qd\ for flowered ditto^ 
8/. I85. 6{/. ; for satin, 21 bs. 2d, ; for kid 
gloves, 61. I65. 6d. ; for ribbons, 3/. 35. 4«l. ; 
and for lace, 6/. 75. 5d. : what does he owe in 
all? 

How much will 21, ISs. 7Jd., 1/. 125. 2id., 
4/. IO5. 6rf., 2/. 85. 8{rf., 71. I65. 6rf., 3/. 125. l{d. 
and 6/. 95. 2ld.y make, added together?* 

B. owes D. for cheese, 4/. 75. 4Jd. ; for 
butter, 6/. IO5. Od. ; for soap, 6/. 145. 3|df. ; 
for coals, 71. 16s, 8rf. ; for sugar, 71. 85. 4dL ; 
for candles, 4/. 13s.lid ; for flour, 6/. 175. 7d., 
and for bread, 6/. 135. 2Jd, : what does the 
whole come to ? 

What is the amount of 3/. 25. 4(/. , 2/. 155. 2d , 
8/. I85. 6(/., 8/. 175. 6(/.,3/. 135. 6(/. , 5/. 155. 4d., 
and 6L 16s, 6d. ? 

Add 21. 15s. Od., 2? 17* 6d., 6/. 125. Srf., 



COJi££XaND ADDITION. 

21. 13s. Qd., 91. 17s. 6d.y 41. 19«. 9d.n and 
2/. &• ^, togetlien 

A gentleman owed to different tradesmeii 
:tihe:foUawing sums: SOL 13s. 2\d.^ 331. 14«. 
6id^S6L lis. &id^j 381. 16s. Bid.y W.17s.6id.^ 
25/. 1*5. 7id., 84/. 16*. 5id., 16/. 17s. 6}«l., 
271. 13s. 7id., 141. 17s. SJA, 68/. 16*. 5}df.^ 
and 401. 16s. 7 id. : what was the amount of 
the whole debts ? 

How much money will discharge the foUow- 
ing debts : 30/. 16f. 4id., 241. 14s. 3{d.^ 
45/. 14s. 2\d., 341. 6s. 6d., 161. 17s. 4id., 
29f. 19s. 6id., IS/. 3s. Sid., 241. 16s. *d., 
261. 7s. bid., 171. 16s. 7id., 661. 4s. 4id., and 
461. I6s. Sid. 



I i ii 
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COMPOUND SUBTRACTION. 

Compound Subtbaction teaches to find 
the diflerence between any two numbers of 
different denominations. 

BULE. 

Place the less number under the grieater, so 

D 



40 walker's arithmetic. 

that those parts which are of the same deno- 
mination may stand directly under each other; 
and draw a line below them. 

Begin at the right-hand, and take each 
number in the lower line from that above it, 
and set down the remainder under it. 

If any number in the lower line be greater 
than that above it, increase the upper number 
by as many as make one of the next higher 
denomination ; then subtract the lower num- 
' ber from the upper one, and set down tlie 
remainder. Carry the unit borrowed to the 
next number in the lower line, which subti^t 
from the number above it ; and proceed in like 
manner till the whole is finished; and the 
several remainders taken together will be the 
whole difference required. 

The method of proof is the same as in 
Simple Subtraction. 

/. s. d, I. 5. d. 

39 12 lOi 50 19 63 

24 7 &} 32 16 8 

15 5 7 

39 12 104- 
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/. .«. d. 

26 6 1| 
12 17 9{ 



/. s. d. 

28 '4 
18 9 2^ 



/. s. d. 

36 14 8i 
23 7 Sf 



/. s.. d. 
27 18 li 
16 8 lol 



/. s. d. 

96 2 5i 

18 17 ■,^ 



U $. d. 

51 5 2 
36 18 8 



/. $, d. 

12 18 Oi 
3 6 lOX 



/. 5. d. 



48 
23 18 



7i 



I. s. d. 



29 6 
18 15 







I. t. d. 
i9 5 
17 16 




d2 



52 . w,xtifLtin^9 AmsFwm£ftw^ 

.In AeaA sums the lower lime is. to besub- 
tmcted twice from the uppler and its re- 
iimind^r. 

/. $• d» L $• dm 

8 2 3| 16 Id 11^ 



8 



9 4 6 14 4 



i 12 9 
3^6^ 

1 3 2i 



/, t. 
6 10 
2 3 


d. 

4^: 


I. t. 
8 
3 4 


d. 
2i 


I. s. 
23 16 
9 Id 


•2 



^1 11 9^ 
8 12 8| 



7 15 lOi 
3 6 9i 



I. s. d. 
11 8 Oi 
4 H if 
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t 

/• 3, d, r s\ d. 



65 8 6^ 
26 8 4 

1. s, d. 
43 1 4^ 
17 4 6|. 

/. s. d. 

2 16 Hi 

1 2 9i 


}« ifr lOf 

7 1 »;: 

/• 5. (f. 
9 17 8; 
4 4 6i; 

/. s. d. 
44 5 Oi 
18 19 9i 


/. s. d. 

156 12 0% 

67 2 31 


I. s. d. 

174 5 6i 

74 13 9i: 


/. «. d. 
891 18 104 
«56 15 6j 


• • 

/. 5.. d. 

133 7 2i 
53 6 loj 


116 8 m 
46 11 6| 


• 

19g 5 11^ 

76 18 4^ 



d3 
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/• $• d, /• s, d» 

99 6 4^ 2318 16 10| 

89 14 6^ 993 15 9i 



The lower line to be subtracted three times. 

l. Sm d, /• $• d, 

73 II lOf 22 9 Ik 

22 1 6| 6 8 5^ 



/• 5. d. I* s» d* 

675 8 8i 217 15 Oi 
164 8 2i 62 4 sj 



/• S, dm /• Si dp 

4 7 4i 42 12 8f 

1 4 ]U 12 15 9i 



L s, d, /. s» d, 

11 13 6* 89 6 lOf 

8 10 Oi 25 10 6^ 



COHFOUNI) SUBTRAOTlOir. 55 

/. s. d. I. s. d. 

35 4 9 22 14 4| 

8 16 2i 6 16 34: 



/. s. d. I. s. d. 

34 6 8f 22 1 Of 

9 16 2| 6 12 3| 



/• s, d. L 5. d. 

25444 2 Si 21576 1 10^ 

7633 4 9| 6472 16 6| 



/. s, d, L $• d» 

20577 19 OJ 6877 8 S^ 
5879 8 3f 1964 19 7f 



/• 5. (f. I, S, dm 

33094 13 7i 12166 17 9i 

9455 12 5i 3475 19 4| 

D 4 



The lower line to be subtracted four tiitoes. 

I. $. d. 
17 13 6i 
4 1 



/. 


$. 


(f. 


64 


4 


8* 


12 


16 


"i 


/. 


«. 


(f. 


15566 


16 


?t 


3466 


17 


I. 


$. 


d. 


63994 


6 


^ 


.12460 


4 


4 



/. s. 

2784 13 

618 16 


8;r 
4-- 


/. Si. 

U 1 

3 » 


6A 


10692 13 
2467 10 


J. 


/• 5. d. 
3I2J8 18 Hi 
6987 liO lOi 



The lower line to be subtracted five times. 

517 3 ^ 19 li 

96 19 e| 3 16 2^ 



COW4^UNO SUBTRACVIOJI. 5T 

164 9 8 88299 9 4^ 
30 Id 9i 6968 10 9^ 



/. s» d, f. s, d, 

8933 3 9276 14 6f 
1674 19 ^ 1686 18 6| 



/• 5. d. i!> f* d. 

22912 S 8^ 84467 9 8 
4165 16 Hi 6462 18 Of 



What is th^ difference between 21. 8s. lOid. 
and m. Os. Oid. ? 

What change is due out of a 20/. note, after 
buying goods which cost 5/. 13s. 6d. ? 

Borrowed 33/. 10s. 2ld.j and have paid, in 
part, 221. 19s. lli(/. : what remains due ? 

Wll^tisthf diflferenee between 57/. 18s. 9ld. 
and 38/. 16s. lOid. 

A tradesman bought goods which cost 114/. 
6$i 3^^., tod pAid, kit part, liOOL JiSi. fl^ : 
what feniains duer? 

li^, flrom a t&dtisan'el pbunds, €lkirt hi iuh- 



bS walker's arithmetic* 

tracted 988/. 10*. S^rf., what will be the re* 
mainder ? 

What is the difference between S8/. 4^. 3d» 
and ten guineas and a half ? 

Borrowed 1 9 guineas, and paid at different 
times 61. 19s. 4irf., 1/. 7^. Sfd., and 21. Is. Sid.: 
what remains due ? 

What sum of money added to 137/. I9s. Sid. 
will make 157/. 1^. 2id. ? 

What sum added to 9| guineas will make 
20/. 9s, Sid. ? 

What is the difference between 100 guineas 
and 93/. 10s. 8id. ? 

What sum added to 50 guineas will make 
67/. 155. 7rf. ? 



COMPOUND MULTIPLICATION. 



Compound Multiplication teaches to 
find the amount of any given number of dif- 
ferent denominations repeated a certain num- 
l)er of times. 



COMPOUND MULTIPLICATION. 5§ 

RULE. 

Place the multiplier under the lowest deno- 
mination of the moltiplicand. 

Multiply the number in the lowest denomi- 
nation by the multiplier, and find how many 
integers of the next higher denomination are 
contained in the product, and write down 
what remains. 

Carry the integers thus found to the product 
of the next higher denomination, with which 
proceed as before, and so on through all the 
denominations to the highest ; and the product, 
together with the several remainders taken as 
one number, will be the whole amount re- 
quired. 

Proof by Division. 

/. S' d, I. s, d. 



1 12 9^ 
2 


5 14 


7 
3 


15 6 7 


/. s. 
1 18 




I. s. d. 
3 6 10^ 
4 


d. 
5 






2 17 


H 




« 


• 


rf. 


1 11 


o§ 




8 


/. *. 


<<. 


I u 


10 




9 


/. s. 


d. 


I 11 


3 




11 



./. 


S. £f. 


2 


11 10 




7 


I 




S 


7 




H 


f. 


»■ ((. 


1 


1 0:^ 
10 


/. 


s. d. 


I 


8 lOf 
1^ 



If 1 week's house-keeping cost SL I2s,9id.y 
what would it cost for 2 weeks at the same 
rate ? 

Bought 3 hogsheads of French wine, at 
ill. 2s. lidlf p^r hhd. : what di^ it Qost ? 

Bought 9 tea-trayS) price U. "hid. each : 
what did they cost ? 



Suppose 1 yard of 3uper6oe soprle^ cost 
It. 2s. ^id.j what would 4 yards cp^ ? 

Bought 5 tooth-l^ruBbes, at Is. 1^.; each, 
what did they cost ? 

If 1 pair of silk stockings .C99t 75. 5fd., 
what would 6 pair cost ? 

Sold 6 gallons of red port, a^ ISs, VHd. 
per gallon : the price of the whole is reqi|ire4* 

9ix yards of rich broca^e^ ^t. XM* 1 i^* P^r 
yard : the price of the whole is required. 

S^ven ton of Russian stee], a\,2i^ 18i|. f^d. 
per ton ? 

^ught sevep pair of cottpfi otoclpiigsi for 
6f • Sid. per pair, what did they c^ ? 

Seven cwt. of Malaga raisins, at I2s, 4^c/. 
•percwt..? 

If 1 yard of Brusseb carpet cost lis. 0{rf. 
what would 8 cost ? ' 

If 1 month's* l^ou^e-F€^t cost \Qs. $d.^ w)iat 
would 8 months cost? 

Bought 9 ya^ds of camb^ric myslin for 
9s. 8|rf. p^r ya^^^ w^^it 4if it cpst^E . ; 

Bought 9 small glasses, at l^d, ea^h^ wIm^ 
did they cost ? 

Bought 9 gallons of palm sack,^^ %t%'>.4|<f« 
pcf gallon : what di4 U w4 ? 

If 1 yard of bi^^d 49tk cost 8^. 6^«, what 
would 10 yards cost ? 



62 alker's arithmetic. 

Bought 11 pair of kid gloves, at S^.' lUd. 
per pair : what did they cost ? 

If 1 bushel of old wheat cost 7*. 7A, what 
would 11 bushels cost? 

Bought 11 steel thimbles for 6|{/. each: what 
did they cost ? 

If 1 gallon of Jamaica rum cost 7^. 3|{{., 
.what would 12 cost ? 

If 1 firkin of London porter cost Ibs.'S^d.j 
what would 12 cost ? 

If 1 pair of silk stockings cost 3^. Sid.y what 
would 12 pair cost ? 

If 1 lb. of imperial tea cost 1/. 7s. 4r|<f., 
what would 12 cost ? 

[When the multiplier exceeds 12, . multiply 
successively by its component parts, instead of 
the whole number at once. J 

Bought 14 couple of &t ducks, at 3^. lid. 
the couple : what did they cost ? 

Suppose I buy 1 yard of Indian dimity for 
5s, 9ld. : what must I give for 15 yards at the 
isame rate ? 

Bought 18 glass bottles at 3id. each : what 
did they cost ? 

If 1 dozen of mouse-traps cost l^s. 3id.y 
what would twenty dozetk eost ? 



COMPOUND MULTIPUCATION. 63 

Bought 21 yards of Yorkshire camblets, 
price 4i. S^d, per yard ; required the price of 
the whole. 

If 1 gallon of old beer cost S5. 4(f., what 
would 25 cost ? 

If 1 pair of leather gloves cost Is. ld.y what 
would SO pair cost ? 

If 1 quarter of damaged oats cost 5^. 2i</., 
what would 32 cost ? 

If 1 bushel of damaged barley cost 25. Xd.^ 
what would 42 cost ? 

Bought 45 China oranges, at \\d. each : 
what did they cost ? 

If 1 pair of brass joints cost 9|£/., what 
would 56 pair cost ? 

If 1 pound of Gentian powder cost 5s.b\d. , 
what would 60 cost ? 

If 1 ell of fine muslin cost Is, Tcf., what 
would 66 ells cost ? 

If 1 chaldron of pit coal cost IO5. 4d., what 
would 70 cost ? 

If 1 yard of black velvet cost \s.%\d*y what 
would be the pri<» of 72 yards ? 

If 1 dozen of silver thimbles cost35. lcf«, 
what would 80 dozen cost ? 

Bought ^ China oranges, at id. each; 

required the price of the whole ? 



64 WALKBE^J ABlTHlilStltJ. 

Suppose 1 lb. of Ck^bire che^fte tost 
3$. 0id.y mlM vmAA 106 lbs. cost } 

If 1 pair of leather gloves cost Hd*^ what 
would 190 pait* oost ? 

If 1 ell of fine cotton cost 9|tf., what wotild 
138 cosif 

[If the q^nUipUer cannot beprodui»4^ by the 
multiplication of simple numbers^ tahe IftK 
les^r nunibeirs nearest to it wbi(^ etdx bt so 
produced, and multiply by its parted l» beSof^; 
Then multiply the multiplicaBd by i|he {dif- 
ference between this number and tbf iniil||ii? 
plier, and add the product to th^t boi^ipre 
fbund.} 

Bought 99 pounds of FtMitfL fbbkoco, at 
8^. ^id. per lb. : what did it c6&ii 

Bought 69 cwt. of old if oh, at I^. "Hd. per 
cwt. : required the price of the whole. 

Bought 1 ell of gfecm bai2:e for h. S^di 
required the price of 83 ells ? 

If 1 lb. of black pepper cosi Ss;. Td.y wMt 
would be the price of 126 lbs. f 

If 1 doai6n of snuff b9xes cost 2s^. 7d.j what 
would 95 dozen cost ? 

If 1 pair ef cotton stoddn^s cost Si. Stf. , 
what would 17 pair cost^ 



ConrOVVn HOLTiPLl^CATlON. 65 

Boug^ht 135 Ihs. of red painty price 2s » 4eid. 
per lb. : whal did the whole cost ? - 

BoughA 89 pea caflies, i^t idr eaeh 2 9rbafl4id 
they ci^ine i0 ? 

Bouglit 119 patr of diwi^biKdileli^ mi ^A 
per pair : what did they cost ? 

Bo^igUt Is^^iire ^ did botfied ior 8^. 9^. : 
what would 125 9tof€<^% iitilk&Bim&riLM 

Bought QSiSSd ^ fiM <^aB^, at U. If ft per 
ell : what is the ^c^ 0# Aie #hole q(tm^^ f 

Tf I pair 6f fealli^ gloves «68t My what 
would 114 pair cost ? 

Bfoiq^iit 12gpiit^xig Medley a« fif. eMh: 
what did they come to ? 

bought 1S7 yards of broad biDkKnj^, lit ^Ifid. 
per yard : requiried (he ptite f 

Bought 1 eH of odarse dia^ tbt ^id. t \that 
would 155 cost, at the saitaie ititc^ ? : 

Bou^ Idt ddsen difstiiallcupsfyaf If; tfi/. 
per dozen : what did I give fbt tft^fHidtef 

If I ^>. of iroachalum .^ost 2s. 6\d, : ^^at 
^iilil281b3;co9i? 

BouglitSS cwli, of pldrag*,. at ^4, T^tf. pm 
cwte : required the price. 

Bought 78 lbs. of Turkey rfiubart, at 
As, 2id. per lb. : what did it come to ? 



(B6 walker's abitrmbtio. 

[When the nnmber exceeds 156, multiply hy 
10, and that product by 10, for 100 ; then 
-mtiltiply the price of 100 by the number of 
hundreds ; the price of 10 by the number of 
tens ; and the price of 1 by the unit figure. ] 

Bought 223 pair of cotton laces, at 2\d. per 
pair : what did they come to ? 

Bought 198 dozen of hen-eggs,^ at Is • S|cf. 
per dozen : what did they cost ? 

If 1 yard of black fiUet cost 4^^., what 
would 216 yards cost ? 

Bought 575 lbs. of raw sugar, price 6|cf. 
per lb. : what did it cost? 

Bought 194 barrels of new cyder, at 3s, 6id. 
per barrel : what did it cost ? 

If 1 yard of common crape cost ^id.j what 
would 244 yards cost ? 

Ifl lb. of white ginger cost 1;. 3|tf., what 
would 252 lbs. cost? 

[If the number has }, f, or {, joined to it, 
add a fourth of the given price for |, half of 
the! price for |, and a half and a quarter for i. ] 

If 1 yard of black velvet cost 19^., what 
would 4f yards cost ? 

Bought H cwt. of Malaga raisins, at2/.9^.6J. 
per cwt. : required the price* 
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Bought 969^ score of fine oranges, at Is, 6d. 
per score : what did they come to ? 

Bought 61 i bushels of damaged wheat for 
Is. 5d, per bushel : what did the whole cost ? 

Bought 1 ell of g^een baize for Si. 6|tf. : 
required the price of 41| ells, at the same 
rate? 

Bought 387f lbs. of raw sugar, price Is. Hd, 
per lb. : what diid it come to ? 

Sold 649^ dozen of hat buckles for 4|d. per 
dozen : what did they come to ? 

Sold S4| cwt. of old iron, at 2s, bd. per cwt. : 
what did it come to ? 

Bought 160| dozen of curtain rings, price 
\s, 6\d. per dozen : what did they cost? 

Bought UH biarrels of ginger*beer, at 
6s. 6d. per barrel : required the price. 

Bought 123i bushels of foreign grain for 
Sid per bushel : what did it cost ? 

> • 

Bought 61f lbs. of green paint, price bs.Sid. 
per lb. : what did it come to ? 



6S 



COMPOUND DIVISION. 



Co^rQJavp Diyi8H>N teackies to &id Iioir 
often one given number is contaKied i» midthfer 
of diffesent denominations. 

RUI/fi. 

Place the divisor and dividend as in Simple 
Dirisioa. Begin ^ the highest denomination 
of the dividend, if hich divide by the dirisor, 
and MnAtB down the quotients 

If there be aA?f remainder after this divisiioi^ 
find bow mmy" integers of the ne^at l^m&p 4e- 
nomination it is equal U>$ im^ add tbem to tb^ 
numbei^ li ^J^y) which spu:^^ vf^ tl|^ ^^i^piltii- 
nation. 

Divide the number so found by the divisor, 
and write the quotient under its proper deno- 
mination. 

* 

Proceed in the same manner through all the 
denominations to the lowest ; and the whole 
Quotient, thus found, will be the answer 
required. 



l/he.inetfaodiif proof Ja thesftme as in Simple 
Divisioti. 

/. 5. d. I, $• d, 

2)24 16 8 3)a4 7 9i 

12 8 4 



I. t. d. L $. d. 

4)76 7 8 6)76 7 11 

/• t. d. I. t. d' 

6)67 6 lOf 7)120 6 3 

/' .^4f.- *r d, I, t. d, 

8)106 19 4 9)94 11 lOf 

I. •$• d. I. t. d. 

10)162 6 8 11)167 11 6 

/• s. d, /• s» d» 

12)187 U 3 12)217 14 

If 2 pair of gold bracelets cost 4/. 9s.6d.<f 
what did one pair cost ? 

If 3 French Grammars cost 1/., what did 
one cost ? 



70 w^alker'b arithmetic. 

If 3 dozen of silver cups cost 36/. IQ^.^what 
was that per dozen ? 

Bought 4 young turkeys for 1/. 28. Id. : 
i¥hat was the price of one? 

Four quarters of foreign wheat cost 33/. 
95. 8d. : the price per quarter is required. 

If 5 combs of mustard-seed cost 21/. 165.8rf., 
what would 1 cost ? 

Bought 5 Dutch cheeses for ]/. 8s. 2id. : 
what did each cost ? 

Suppose 6 score of young pigs cost 121/. I2s. 
' what did they cost per score ? 

Bought 6 silk purses for II. 1$. 4|rf. : the 
price of one is required. 

Six years' house-rent cost 73/. ]Sr).: what 
was the yearly rent ? 

Bought 6 yards of flowered silk, price 
26/. IO5. lid. for the whole : required what it 
cost per yard ? 

If 7 straw hats cost 1/. 175. 4(/., what was 
given per hat ? 

Bought 7 cwt. of raw sugar for 29/. 45.4|c/. : 
required the price per cwt.? 

Seven weeks' labourers' wages cost 52/. 
5s ild, : what was the weekly expence ? 

Bought 8 pen-knives for 1/. 85. 6d. : what 
did 1 cost? 



COMPOUND DITISIOir. 71 

Bought 8 cwt of bees' wax, price SSL 
lis. 2d. for the whole quantity: what was 
given per cwt. ? 

Sold 8 quarters of foreign wheat for 
66L 19s. lOd. : required the price per quarter. 

If 8 bushels of canary seed cost 34/. lOi. Sd,y 
what did 1 bushel cost ? 

Bought 8 spring locks, price 21. lis* 6d. : 
required the price of 1. 

If 9 roods of grass land cost 36S/. 85., what 
did it cost per rood ? 

If 9 silver spoons cost 21. ISs. 6d., what did 
one cost ? 

Nine work-boxes cost 1/. 195. 9d, : the price 
of one is required. 

Bought 10 cwt. of salt butter, price. 4S/. 
5^. 2id.{or the whole : required the price per 
cwt. 

Ten pencil-cases cost 3/. is. 2d. : what did 
one cost ? 

Eleven dozen of geld plates cost 13il.9s.6d. : 
what was that per dozen ? 

Eleven ivory rulers cost 3/. O5. 6d. : what 
was that each ? 

If I'buy 12 tons of any article (or24Sl.3s.9d.f 
what will it cost per ton ? 

Bought 12 oval dishes for 3/. 145. 9^., what 
did 1 cost? 



.^ WMif^tm'^ tiimillVHMBTIC. 



iWym tba diVraor exceeds fS, Ibid what 
simple: QUiobers^ multiplied' togieltb^, ^vrfll pro- 
duce it, and divide by them separately, 'Bis in 
Simple Di visiott. ] 

(f 15 cwt. of sqerited smp cost 6d/# lOs.^ 
what was that per cwt. ? 

Sixteen Greqk grammars post )t/. 10s. 8d. : 
what was the price of 1 ? 

Eighteen hogsheads of port wine cost 
1137/. 18s. : what was that per hogshead ? 

If 21 gilt seals cost 4/. I2s. 9d., what did 1 
cost? 

IfSSmonths' house-keeping co9t94t9««iO(f«} 
what was the expence per month ? 

Bought 24 cwt. of refined sugsalr^ pBce 
104/. lSs.6d. : ^hat ^id I; give per tyi^ii 

If S5 cotton shawls cost 8/. 2s. 6d.j what #«i 
the price of Ojoe ? 

Bought 28 boys' hats, price 6/. l^.lltf.8 
what was the price per hat? 

If 30 dozen of naahogaay 6li£ttii 6i}A 
St2L Ws^.f what was the price of 1 dozen ? 

Bought 36 lamp-glasses for 8/. Ts. Sd. i what 
did IcCBt? 

Bought 40 tea-trays, price 6/. 17s. 63. : #Kat 
did! I c^ft? 



COMPOUND DIVISION. 73 

If 48 hogsheads of Jamaica rum cost 
3041/. 8^., what would be the price of 1 
hogshead ? 

If 54 German flutes cost 17/. lls.j what 
did 1 cost ? 

Bought 56 hair brushes, price 12/. 75. lOd.: 
what did 1 cost ? 

Bought 60 prayer-books for 19/. 8s. 9d, : 
what was that each ? 

Sold 66 gallons of French brandy for 
285/. 135. Hd. : what was that per gallon ? 

Sold 73 young turkeys for 80/. 6«. 6d. : how 
much was that each ? 

Suppose 77 comb of hemp-seed cost 
324/. 13^. 8d. ; what was the price of a comb? 

Bought 80 Pope's Homers for 22/. 5$. : 
required the price of 1. 

If 84 Simpson's Euclids cost 36/. 1«. : what 
was the price of one ? 

Bought 90 silk purses, price 20/. 65. \Oid. 
for the whole : what did 1 cost ? 

Bought 96 poclcet-books for 31/. 2^. : re- 
quired the price of 1. 

Bought 108 straw hats for 29/. 2s. 9d. : what 
was the price of 1 ? 

If 120 dozen of gold seals cost 1466/. 10s. : 
what was the price per dozen ? 

E 



74 WALKER^S AHITUMETIG. 

Bought 152 watch chains for 36L 145. 3d. : 
required the price of one ? 

If 144 tons of white soap cost 2918A 8«. : 
what was the price of a ton ? 

[When the divisor cannot be produced by 
the multiplication of small numbers, divide by 
the whole divisor at once, after the manner of 
Long Division.] 

If 13 hogsheads of Lisbon teine cost 888/. 
25. 4d. : what did it cost per hogshead ? 

Bought 19 sheep-skins for 51, 45. li^.^wfaat 
did they cost per skin ? 

Bought 23 Roman Histories, price 6/. 
125. 8|(/. : required the price of one ? 

If 31 tea-caddies cost 5/. 85. 6({.,whai did one 
cost? 

Bought 34 dozen of pocket knives, |>Hce 
419/. I5. S\d, : what did I give per dozen ? 

If 39 weeks' household expences cost 
291/. 175., what was the weekly expence ? 

If 41 tons of Russian heniipcost 835/. O5. 81/., 
required the price per ton ? 

Bought 47 old volumes for SI. II5. ^id. : 
what was that per volume ? 

Bought 53 China basins for 14/. 145. 9id* : 
what did one cost ? 



COMPOUND DIVISION. 75 

If "6$ lyaMtcoftt pieces cost 90/. 17 s- 6d.y 
wtiat b tbe pri^ of ooe ? 

^If 70 iMMBtjhB* labourers' wages cost S5?L 
3s. lld,y what was that per mouth ? 

Bongkit 96 cwt. of Cheshire cheese for 
380/. I6s. ^\d. : required the price per cwt. ? ' 

B^Ugbft 8^ bent combs^ price SO/. Ss. 3d. : 
what did.op^ cost ? 

If 10^ toAS of black rosin cost 21981. 8s. &/., 
what was the price per ton ? 

BougJhl li6 silk hats for 25/. 9s. lid.: what 
was ih^ price of one ? 

If 1196 score of Norfolk sheep cost 2566/. 
14*. 6d., what was the price of one? 

Bougllt 176 English Grammars for 68/. 
Os. id. : what was the price of one ? 

:If;134 QfK*. of Putch cheese cost 572/. 175., 
wha(.^d<0^e qwt. cost ? 

bought 1^9 tet brushes fpr SOL 12s. 6d. : 
required the price of one ? 

SmipwP 189 p^r of g^ buckli^ cost 
4S;U. 4^^ 94* • wl^ would be t}ie price per 
pair ? 

Bought 192 looking-glasses for 73/. 85.; 
what was that each ? 

Bought 196 lasts of damaged corn for 
2032/. 9s. Id. : what was given per last ? 

£2 



76 WALKEB^S ARITHMETIC. 

Suppose 312 cwt. of any article cost 885/. 
19^. 8d. : what would be the price per cwt. ? 

Bought 248 plated tankards for 83/. 89. lOda 
what did one cost ? 

If S55 common hats cost 80/. 15^.^ what was 
the price of one ? 

Bought 276 cwt. of Irish bacon for 1179/. 
12s. 3d, : required the price per cwt. ? 

If 285 cotton shawls cost 92/. 12s. 6d.y what 
did one cost? 

Suppose 291 hogsheads of red port cost 
18571/. ; what would be the price per hhd. ? 

If 348 soldiers* hats cost 145/., what was 
the price per hat ? 

Bought 464 white feathers, price ISl/. 19s. t 
what did one cost ? 

Bought 824 quarters of new wheat, price 
6733/. 12s. 6d. : what was that per quarter? 

Bought 948 sheep-skins for 259/. Us. Stf. : 
the price of one is required. 

A library, containing 1236 old books cost 
21 1/. 3s. : required the price per volume, sup* 
posing them to be of equal value? 



77 



WEIGHTS AND MEASURES. 





ADDITION. 






Troy Weight. 




lb. 


oi.dwt gr. 


lb. 


OB. dwt gr. 


24 


6 IS 11 


12 


4 13 4 


81 


8 20 


12 


1 13 22 


10 


10 13 22 


11 


5 14 23 


74 


8 6 23 


48 


9 16 14 


24 


4 10 7 


32 


6 14 13 


42 


3 5 4 


'54 


1 4 10 



lb. OS. dwt. %r. 



20 


6 3 4 


^ 85 


3 2 14 


•78 


1 11 13 


10 


2 10 10 


81 


4 15 11 


81 


5 2 11 



lb. 


OB. dwt. 


«T 


12 


1 3 


1 


23 


2 10 


12 


I] 


9 13 


8 


41 


4 1 


14 


23 


7 14 


14 


26 


2 5 


5 



eS 
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Anairdupois Weight. 



toDi. cwt qrs. lb. 

21 2 2 13 

22 13 1 24 
11 10 3 9 
56 7 1 iO 
44 11 1 
11 2 3 to 
68 14 2 2 
31 10 1 6 



cwU 


qr. 


lb. 


oc 


12 


2 


16 


10 


32 


1 


11 


6 


11 


3 


6 


14 


22 


1 


13 


4 


10 





7 


7 


10 


3 


13 


4 


12 


2 


3 


Id 


32 


1 


5 


4 





Ions. 


owL 


qr. lb. 


cwt* 


qr. lb. oz 


21 


5 


I 4 


10 


2 6 1 


24 


19 


2 16 


12 


1 18 12 


11 


13 


1 18 


21 


1 12 11 


83 


U 


1 4 


13 


2 3 ir 


94 


6 


8 10 


19 


1 11 6 


11 


11 


1 11 


10 


8 11 18 


23 


11 


2 8 


22 


2 2 16 


34 


6 


2 8 


18 


1 4 7 
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« 


Apotluearies* Weight. 


» 


ft 


1 


3 


9 


i 


3 


9 gr. 


11 


3 


4 


1 


11 


1 


1 3 


12 


6 


7 


2 


22 


4 


2 12 


11 


11 


2 


1 


11 


1 


1 4 


17 


1 


6 





13 


3 


2 11 


26 


3 


2 


2 


21 


1 


2 


21 


1 


2 





10 





2 16 


12 





3 


1 


21 


3 


2 16 


24 


1 


1 


1 


11 


6 


1 2 






Long 


Measure. 






yit. 


feet 


k. 


b.-c. 


leagaM. m. 


far. poles 


13 


2 


1 


1 


31 


1 


6 21 


22 


2 


3 


2 


33 


2 


3 28 


4 


1 


11 


1 


93 


1 


7 Sfe 


43 


2 


9 


2 


69 


2 


4 13 


2 





10 


1 


41 





6 22 


15 


1 


5 


1 


38 


2 


3 23 


13 


2 


7 


2 


32 


1 


6 18 


81 


2 


2 


1 


62 


1 


2 6 














• 



^e4 
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Square 


Measure 




acKi. roods, perchec 


jds. it 


22 


2 


31 


32 2 


3 


35 


3 


83 


86 8 


143 


49 


2 


29 


11 1 


21 


22 


3 


18 


38 


102 


66 


1 


23 


88 8 


30 


14 





82 


96 1 


11 


20 


3 


25 


84 2 


125 


46 


1 


6 


45 6 


140 






Chih Meature. 




yit. 


qrs. 


na. 


ells. 


qrs. na 


23 


1 


2 


48 


2 2 


24 


2 


8 


23 


2 1 


82 


3 


2 


76 


4 


76 


2 


1 


98 


8 2 


13 


3 





82 


1 8 


20 


1 


3 


78 


2 


31 


2 


8 


45 


1 2 


14 


2 


i 


31 


2 1 


t 
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Wine Meature. 






bhd. gal. 


qta. ptt. tou. 


P: 


bbd.gaL 


24 21 


1 1 41 





1 10 


83 60 


2 1 34 





1 61 


76 22 


8 1 16 


1 


1 37 


18 53 


1 96 


1 


61 


27 10 


8 1 83 





1 56 


30 28 


1 95 


1 


15 


13 12 


1 72 


1 


1 22 


38 16 


2 35 


1 


40 









Beer Meeuure. 






bv. 


kil. 


fir. pi. 


bar. gal. 


qU. 


pto. 


44 


1 


8 


21 15 


2 





28 





1 8 


12 14 


8 




74 


1 


7 


60 8 


2 




97 





1 5 


84 14 


2 




93 





6 


46 8 


3 




28 





1 8 


12 11 


1 




82 


1 


1 7 


84 18 


2 




58 





1 5 


20 16 


1 

















d« iTAhktnH AkiTkUMit. 



, 




m 


Meaiiiire. 




1«* 


«^. 


qt». pu. 


liUs, 4n. 


bdft. ptcii. 


21 





1 1 


21 3 


1 2 


46 


1 


8 1 


83 5 


3 8 


18 


1 


1 


14 7 


t 2 


er 





8 1 


89 6 


S 


12 


1 


I 


18 4 


^> 8 


39 


1 


1 


lb 2 


1 2 


Id 


1 


2 1 


^3 ^ 


i 1 


62 


1 


2 


lis 6 


8 i 


• 











T«m«. 



days. ho. tnito* see. 


yni. 


tttO. 


wks. 


daViL 


42 10 5 46 


21 


B 


^ 


"^ 


72 28 43 54 


47 


)2 


8 


8 


94 14 17. 18 


23 


1 


^ 


4 


33 8 24 9 


a^ 


1*0 





» 


SlO 12 10 24 


16 


8 


'8 


'4 


^ 10 li 39 


te 





•2 


a 


32 ^ 12 41 


^ 


4 


& 


.« 


^ i9 41 '8 


is 


12 


1 


* 


. 4 .. . — 
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SUBTRACTION. 
Troy Weight. 

lb. OE. dwt rr. lb. oz. dwt. gr. 

From 10 3 l», take S 6 8 14. 

lb. oz. dwt. gr* lb* QC dwtr gr. 

From 19 10 4 14, take 8 1 19 2. 

K^. oz. dwt. gr. 

Bought 13 5 16 M of silver, and sold 

lb. oz. dwt.^ gr. 

3 S 18 14: what remained ? 

lb. OB. dwt. gr. 

What is the difference betweeo 10 10 1 23 

lb. oz. dwt. gr. 

and 19 2 18 7? 



Afooindupois IVeight. 

tone. ^wt. qr. lb. toni. cwt. qrs. lb. 

Wom 35 ^ } 9Qt4«<Be 18 S 3 81. 

tons. owt. qr. lb. toiHk ^wt ^ri. lb* 

Take 6 1 18, from 24 3 3 16. 

torn. owt. on. lb. 

What is the different ib^tiFieiin A9 It f Sp, 

tons* cwt qn. lb'. 

and 31 8 2 23? 



. ,« - »•- 
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A grocer bought goods weighing 26 23 

oE. dr. 

3' 5 : what was the weight after having sold 

qrt». Jb. oz. dr. 

from the same 8 12 12 11 ? 



Apothecaries Weight. 

ttJxSgr. *Jx9fr. 

From 10 3 3 1 2, take 4 8 114. 

ft I 5 ^«'• 
What is the difference between 8 11 7 4, 

ft I 5 9 gr- 
and 9 6 1 2 3? 

Long Measure. 

ft Ini b«o. ft. in. b.e. 

From 22 1 1^ take 10 11 2. 

yd. ft. in. yd. ft. in. 

From 8 1 2y take 6 14. 

miles, for. polei. 
What is the difference between 3 7 96j 

milei. for. poles. 

and 5 7 29? 

A person had to perform a journey of 
lea. m. far. lea. m. fur. 

18 2 6, after travelling 16 2 7, how fiur 
had he to go ? 
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Square Measure. 

A. f. p. 3* r* p* 

From 5 3 6, take 3 3 9. 

a. r. p. 

An estate contained 36 1 ^, from which 
was sold 33 2 34 : what quantity remained? 

Cloth Measure. 

yd. qr. na. yd. or. na. 

From SI 3 0, take 19 3 3. 

E.cUi. qr. na. £. clli. qr. n. 

From 7 11, take S 4 2. 

Fr. ells. qr. na. Fr.ells. qr. na. 

From 8 18, sold 3 5 : what re 

mained ? 

Fl.elli. or. na. 
, If 7 9 3 be cut froni a piece containing 

Fl.ella.qr. na. 
10 1 Sf how much will be lost ? 

Wine Measure. 

hbd. gal. qta. hbd. gal. qts. 

From 84 1 8, take 81 68 3. 

lihd. gal. qta. hbd. gal. qt 

Take 90 5 8 from 90 9 a 
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(uni p. bbd. gal* 

What is the difleretiee between 31 1 1 SI, 

tani p. bbd. gal. 

and 33 1 1 SO? 

bbd. gal. at pt 

A merchant's stock of wine was 9S 2 1: 

bbd. gal. qta. 

after selling 31 61 3: what remained ? 



Beer Measure. 

hu gaL qt. fir. gal. i|t8. • 

From IS 4 1^ take 4 9 2. 

bar. kil. fir. gaL 
What is the diflference between 3 1 6, 

bar. kil. fir. gal. 

and 5 1 5 ? 

bar. gal. qta. pt. 

After selling 12 33 3 1 of beer^ what 

bar. gal. at 

ramained, the stock being liefbre 46 1 12 



Dry Measure. 

last qf«. bus. pki. last qrs. bns. pk. 

Take 5 9 4 2 from 9 6 >6 1. 

lairt qr.tnii^ ^ 

What is the diiBferenoe between 16 ' 1 S 1| 
last qrs. baa. pk. 

and 11 4 7 3? 
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yn. mo. w. 
What is the difference between 9 11 D 

d* > b. yrs. mo. w. d» b* 

4 90, and 19 2 2 4 U ? 

w. da. ho. mio sec. 

It 3 6 6 47 56 b(B dttbtffttted 1t6tn 

w. dfi. b. min. sl^t;. 

6 4 S 29 15, whUt will btB thift f Attainder ; 



t, t I f Ji 



»ftJiitrt»LlCATtOl>. 



Troy WngkL 

lb» oz. dwt. 

2 5 18 

lb. oz. dwt. 



Multiply 2 6 18 fl by 8, 



ID. OZ. awt. gr« 

Multiply 1 10 7 ll by 6. 



What is the weight in ^pounds, ontteea, &c. 

•n oz. dwf. gr. 

of eleven silf ei: «ig>S| eooh weighing 6 3 1 ? 
What is the weight of 8 pieces of fAlrety 

4b. oz. dwt. gr. 

eack ufeighiag 1 12 1 ? 
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Avoirdupois Weight. 

or. lb. OS. dr. 

Multiply 1 S3 7 1 by 10. 

tons cwt. or. lb. 
Multiply 3 1 23 by 6. 

^hat is the weight of the whole, if the 

or. Ibf. oe«*dr. 
eleventh part weighs 1 26 2 5? 

Apothecaries' Weight. 

ft I 3 9 gr. 

Multiply 2 9 4 2 19 by 2. 

It I 5 9 gr. 
Ifthethirdparti8 2 2 2 13, what is 

the weight of the whole ? 



Long Measure. 
What will be the product in leagues^ miles, 

miloi for. 

&c. of 2 7, multiplied by 2 ? 
What wiU be the length in yards, &?c. 

ft. iiL 

1 7, multiplied by 5 ? 

A person walked seven times over a piece 
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far. poles. 

of ground, measuring 6 11 : how far. did h% 
walk? 



Square Mecuture. 

}d. ft. in. 

Multiply 1 3 71 by 4. 

Bought six pieces of land, each measuriiig 
I, p. 
1 S3 : what was the whole quantity in acres? 



Cloth Mecaure. 

What will be the product in yards, &c. of 

qr. na. 

1 2, multiplied by 7 ? 

E.ell8qr, na. 
Multiply 1 a 1 by 3. 

Bought five pieces of cloth, each measuring^ 

qlr. Da. 

2 3 ; what was the whole quantity in yards, 

Wine Meoiwe. 

hbd. ffal. tfis. 
Multiply SO 3 3 by 9. 

Iibd. ical* qt. 

Multiply 8 64 1 by 7. 
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tons. owt. qrs. lb. 

Whatisthetenthpartof 171 14 3 18? 
What quantity multiplied by 12 will make 

qr. lb. OS. dr 

174 2 2 8? 



Apothecaries^ Weight. 

ft 1 3 9 gr. 

Divide 39 2 5 2 6 by 7. 

ft J 5 a gr. 
What is the fifth part of 32 7 5 . 15 ? 



Long Measure. 

m. fnr. po. 
Divide 22 3 10 by 6. 

lea. ni. fur. 

Divide 23 1 7 by 9. 

yds. ft. in. 
Find the eleventh part of 21 1 2, 

ft. in. 
Find the twelfth part of 122 4. 



Square Measure. 
Divide 20 3 & by 6. 
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What is the fifth part of 9 3 85? 

a. r. p. 

If 32 3 16 of land be equally divided 
among 12 persons, what will be the share of 
each ? 



Cloth MeMurei 

yd. qr. na. 

Divide 30 3 3 by 9. 

Kclls 
Divide 35 by 10. 

What quantity of cloth is contained exactly 
Fr. ells. qr. na. 

11 times in 38 5 3? 

What quantity of cloth multiplied by 12 
will make 32 Flemish ells ? 



Wine Measure. 

hhd. gal. 

Divide 496 14 by 8. 

hhd. gal. qr. 

Divide 549 22 2 by 9. 

What quantity of wine is contained exactly 
tons. p. hhii. gal. 

10 times in 19 1 1 53? 
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What quantity of wine 12 times taken will 

hhd. gal. qts. 

make 720 40 2 ? 



Beer Measure. 

bar. kil. fir. gal. 
Find the eleventh part of 21 10 7. 

What quantity of beer 7 times taken will 

bar. gal. qts. pt. 

make 231 23 2 1 ? 

fir. gal. <|t5i. 

If 80 2 be equally divided among 1 1 
persons, what will be the quantity in each 
share ? 



Dry Measure.' 
What quantity of corn is contained exactly 

lasts, qrs. bus. pkfu 

5 times in 18 6 3 ? 

bus. pk. gal. qt. 

Divide 24 1 1 into 7 equal parts. 



Time. 

* • 

yr!<. mo. wks. da. bo. 

Divide 81 9 2 4 8 by 8. 

w. da. h. min. sec. 

Fiad the ninth jwrt of 17 5 SO 42. 



9$ 



BILLS, OF PARCELS. 

Mr. WitLTXat^iMPSOK, , 

r 

4. 



N I 



- 


1. 


A £ * 


14 8peliin|°;-bod3£s, 


atO 


-Ti 


7 large slktes, 


atO 


9f 


6 silver pens, 


ail 


Oi 


10 English grammars, 


atO 


^\ 


10 pocket-books, 


atO 


H 



1 pair of steel compasses, at 11 3 



Mr. Thom^ SmTjiy 

Bought of Daniel Hurst : 

9. d. £ s. d 

9 gallons of palm Sack, at 9 A\ 

QOdozenofCbinaoranges, at 3 9| 

5 j cwt. of Malaga raisins, at 16 6 

S4i gallons of old beer, at 12 5 

37 J barrels of spruce beer, at 1*9 6 

1 hhd. of white vinegar, 

price £\ 19 2| 
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Mr. George Wilson, 

Bought of Saxvbl Curtis. 



s. 


d. £ 


10 pur of ladies' shoeSf at 4 


n 


6 pair of red morocco, at 7 


Si 


10 pair of black Spanish, at 4t 


6f 


1 sheep skin, 3 


5 


411 yards of black binding, at 


2f 


1 dozen of lamb skins, at 19 


8* 



Mr. Edward Watson, 

Bought of Charles Hill. 

s. J. £ s. d. 

6 yards of Brussels lace, at 14 8| 

10 pair of kid gloves, at 4 4^ 

1 } gallons of white vinegar, at 8 6{ 

1 Dutch cheese 8 4 

9 yards ofFrench cambric, at 9 7| 

1 lb. of green tea, at 12 9| 
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Mr. Simon Lowe, 

Botiglit of Joseph Martin* 

£ s, fL £ s. d* 

6 tons of 6ay salt, at 3 7 Si 

5 cwt* of brown soap, at 1 8 5f 
10 paint brushes, atO 6i 
14 gallons of lamp oil, at 6 0} 

6 gallon^ of spruce beer, at 14 4^ 
1 barrel of oKve oil, at 5 S 



Mr! James Hardy, 

Bought of Robert Bell« 

s, d, £ $. 4, 
7 pair of ear-rings, at 6 2{ 

10 pencil-casest at 7^ 

10 pair of g^lt bracelets, at 4 5^ 

2 gilt seals, at 2 Si 

3 pair of gold buckles, at 14 K)| 
1 doze|i of table spoons, 

pric^ £5 1 8i 
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Mr. Stephen Grat, 

Bought of Edmund Reed, 

50 yards of London print, at 
1 1 pair of kid gloves, 

6 yards of fine scarlet, 

6 leather caps, 
10 ells of blue silk, 

1 lb. of scented soap, 



s. 


d. 


at 1 


H 


at 3 


lU 


at 14 


U 


at 1 


n 


at 10 


H 


at 1 






Mr^ Michael Jones, 

Bought of William Newcomb. 

£ s. d. 





s. 


d. 


5 jppring locks. 


at I 


St 


o iron shovels. 


at 


n 


10 brass weights, 


at 


6i 


14 pewter measures. 


at 


H 


6 bras$taps. 


at 


lOJ 


1 pair of copper scales. 


at 17' 


9 
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Mr Isaac Hall, 

Bought of J OH N Wbbb. 



£ 


s. d. £ 


Bill delivered, 74 


6 lOi 


519 lbs. of iron wire, at 


7| 


14^ cwt. of old lead. at 


5 9 


45 dozen of stove brushes, 




at per doz. 


5 5| 


42 tons of old iron, at 


9 7J 


388^ lbs. of old copper, at 


10 



1 gross of steel thimbles, at 18 6f 



Mr. William Robins, 

Bought of USNRY UoLMESi 

£ 8. d. £ i. d 

Sundry articles, 9 

08| dozen of cedar pencils, 

each at Sf 

6 small maps, at 10^ 

7 spelling-books, at 1 2{ 
14 pair of brass compasses, at S 3} 
1 quire of writing paper, at 8 2f 

vS 



100 waucbr'i abit&hbtic. 

Mr. Edward Steel, 

Bought of Thomas Howard. 

£ s. d. £ s. d. 
New grand piano, 114 

42 dozen of covered strings, 

at per doz, 5 10|^ 

17 select airs, at 4| 

5 Scotch soBgs^ at 1 S| 

411 ounces of steel wire, at 9f 

1 gross of brass pins, at 19 6| 



Mr. John Wiles, 

Bought of Charles Pratt. 

£ s. d. £ s. d. 

Bill delivered, 50 10 !S| 

750 quires of thin post, at 7| 

10 Murray's grannnars, at 9 9f 

STidoaienofsteel pens, each at 6f ' 

6 English readers, at ) 8^ 

32i dozen of small primers, 

amkat ft 7i 

One hundred crow qpiilis,. «l 3 6|^ 
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RUSSELL'S APPENDIX 

TO 

WALKER'S ARITHMETIC. 



REDUCTION. 

Dfjlffitlton. — Reduction k the method of 
convertinff money, weight, or measure, from one 
name or denomuiation to another, wiUiout alterin/s; 
its mtrmsic iralue; and it is either De$eending, 
Ascending, or Mixed. 

BEDUCTION DESCENDING. 

Definition. — Reduction Descending is that 
inrhich is employed in reducing higher names to lower 
ones ; as, to bring pounds to shillings, pence, or 
farthings ; or cwts. to qrs., lbs., or oz., &c. 

jRuU l.'^WjMyAy by as many of the next lewer 
name* as make one of that which is given, adding the 
number of this name (if any) mentally. 

2. — Then moltipl^ this last denoipination by as 
many of the foQowmg lower name as make one of it, 
addiiig, mentally, as before; and so on, till the required 

denomiaation be prodneed.f 

— ■ — . - - ■ 

* I would recommend the pnpil to write the name of each 
daioadiiatioii ta he produces it. ^ 

t If the given number be e simple one, it maysomethims 
be nicffe emXky broaglit to the lowest denominatioB by one 
mnltiplication ; and even a compound quantity may be 
reduced b;^ this metiiod, by adding the value of the lower 
denominations tq the product of the highest namey multiplied 
by as many of the lower as make one of it. 

f3 
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EXAMPLE I. 

I. «. d. ^ 

Redace a 14 6i to farthiQ^ 
20 

74 shill. 
12 

894 pence. 

4 

3678 farth.— Ana. 



bxampLb ii« 
Redace 12 cwt. 1 qr. 10 lb» to poiiiids. 
Method 1. or, MMod 2. 



cwt. 



cwt. qr. lb. 

12 1 10 

4 12 

112 

49 qrs. — 

28 144 

12 

402 38=slqr. 101b. 

98 

« 

1382 lbs.-— Ana. 



1382 lbs. as befoiB* 



Elucidation,^The first example requires no more 
explanation than that pounds, multiplied by 20, produce 
shillings ; shillings by 12, give pence ; and pence by 4, 
give farthings. 

In the first method of the second Example, ewts. 
>re multiplied by 4 to produce qrs., and qrs. by 28 to 
f give lbs. 

Method 2.— Th done agreeably to the note at 

bottom of page 101. 

RBDtrCTION ASCENDINa. 

De/fnlfion.— Redaction Ascending is that which 



SEDUCTION. lOS 

B euiployed in biinging lower names to higher ones ; 
ms to bring farthings to pence* shillings, or |>ounds ; 
or OJE. to lbs,, qrs.9 or cwts., &c. 

Rule 1. — Divide the given denomination by as many 
^f its name as make one of the next higher. 

2. — Then divide this quotient by as many of its 
name as make one of the next higher, and so on tUl 
yon produce the required denomination.* 

EXAMPLE I. 

In 3678 farthings* how many pounds^ 

4)3678 farth. 

12) 804i pence. 

20 ) 74f . M 



jTd 14 61.— Ans. 



EXAMPLE II* 

n 1382 lbs. how many ewts. ? 

MHhud U 
4 ) 1382 lbs. 



{ 



7) 346 2 



M) 4&qrs. and2X 44>2=r lOlbs.f 
12 cwt 1 qr. 10 lbs. — Ans. 



* Tlie lowest denominatiom may, lometimet. be brought to 
the highest by one division more expedit oosiy tlian by the 
cemmon metliod. 

t To find the tme remandcr when yon divide by ikru 
component parts; moltiply the second by the first mvisor, 
adding the first renuunder (if an^) ; to this add the pro- 
doct of the h»t Mmainder, multiplied by the 1st and Sd 
'divisors* 

f4 



\ 



Or, 

HefM% 

112) 1382 ( 12 owt 1 qvs 16 lb., as before. 
112 




38 =: 1 qr. 10 lb. 

'Fhis case, being the reverse pf tbe pr^^dtes* 
quires no elucidation. 

HIXBQ BEDUCTIQMt 

Definition,"^ Mixed Reduction is the method 
of finding bow many of a required denomination are 
equivalent to a given number €ff another denomina- 
tion, when one of the higher name does not contain 
an exact number of the lower ; as, to bring guineas 
to pounds ; or English ella to yards, &c. 

Ride 1. — Bring one of the given name and one of 
that which is required into the syme denomination. 

2. — Consider, from the nature pf the question, 
whether tiie answer should be more or less tb^ the 
•given number. 

3. — If more, multiply the given quantity by the 
greater, m4 di^df by tkfi less; bpt, if less, the con- 
trary.* 

Example. 
. In 500 gfdneas how many pounds ? 

^ The operation in Mixed Reduction may often be abridf^cd 
by adding or 9Hbti9^ti9g a pait ef the given number^ Huis : 
guineas may be brengU^ ta. pounds, by adding ^ ; yw pd o 
to ffoincai 1^ iiibCiactiDg ^ ; £og. elli to yds. by adding ] ; 
aad yds. to Bngtishella by subtvaetkig ^, &c. 
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M4tkodl. Off JMMotft. 

500 gs. A) 600 

SI 25 



90) 10,500 8h. j^525 9S before. 

j^625 ana. 



Blvcid ATiov. -^Method 1. A g^uiaea coBtains Slah. 
and a pound ^ih. ; and, gince a guinea is 1 ah. nore 
than a pound, any giTen niunber of guineaa aniist oon- 
seqaently contain a greater number of powidf ; 31 haa 
therefore been employed as a mnltipliery and 30 as a 
divisor. 

JtMM%!^As a guinea is a pound and ^ of a pound, 
yV ^ any.given nu^r of guineas added to itself, must 
produce the number of pounds eontaincd therein. 

EXAMPLES. 

1. Money. 

'l. In j618, how many farthings ?— Ans. 17280. 

2. In 4^250 13«. 9k- liow many fartbii^s?— Ans. 
240061. 

3. In 1^172 1^. 9H how many half-peDoe?^Ans. 
82061. 

4. In ^34 17t, 9(f. bow many pence ?-^A|i8. 837^ 

5. In j^l7 Idf . 6<f. bow many two-pen^es !-^Aus. 
2121. 

6. lu 1^13 I8f , m, bow many tbree-penoes ?-^ Ans* 
J116. 

7. In igVT 19^, 8<f. how many groats?-^ Ans, 107a 

8. In i^l9 lit. 6d how many sixpences ?-*Ans* 783. 

9. In 17280 fartbiogs, how many pounds?— Ank. 
j^l8^ 

la \a 9406^ fartbtogs, bow niaoy pounds ?-^Ans. 
je250«13«.9id 

11, In 8290) balf-ipeaee, bow maiiy po«adsl<^ABB« 
1^172 16f. 8id 

19. ^993peQce,howwaiQFpeunds?-^AjMkjf94l7<.9<^* 
13. Ir 2120, two^penoes^ bow nia^y pounds ?«^Abs^ 

i^l7 13#.6dw 

F6 
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14. In 1116 tluee-pencesy liow many pounds ?-nAjis. 
iei3*18«. M 

16. In 1079 gro9kfM, how many ponndsl-^AnA. £\7 
1&#. 8d, 

16. In 783 sixpences, how msny pounds ?—An«. 
^19 It. Qd. 

17. In 46 goineas, how many pence?— Ans. 11340. 

18. In 11840 pence, how many gfuincas?— Ans. 46. 

19. In if39, how many crowns andhatf<5rowns?— 
Ans. 166 crowns, and 312 hal^crowns. 

20. In 40 guineas, how many sixpences ?— Ans. 1680i 

21 . In 400 seyen-shilHn^ pieces, how many farthings f 
^Ans. 134^K)0. 

22. In 134400 farOiings, how many seyen^shiHing 
pieces ? — Ans. 400. 

23. In j^ 37,264, how msny goineas?— Ans. 36480. 

24. In36480gaineas,howmanypoand8?— Ans»d7264^. 
26. How many crowns in j|172. 10#.? — Ans. 690. 

26. How many moidores in 7668 guineas ?«— Ans. 
6964. 

2. Troy WeigU" 

27. Reduce 261b. 11 oa. 21 gr, t6 grains ?—• Ans. 
149301. 

28. In 149301 grahis, how many lbs.?— Ans. 261b. 
II OK. 21 gr. 

29. In 7 ingots of silver, each weighing 231b. 60s. 
7dwt., how many grains? — ^Ans« 946336. 

30. In 946336 grains, how many ingots, each con- 
taining 231b. 60Z. 7 dwt. ?— -Ans. 7. 

31. A gentleman sent a tanluurd to his silversmith 
weighing 76 oz. 12 dwt., and desired to have in return 
as many spoons of 2oz. 16 dwt. each, which could be 
produced from it; what number should he receive?— 
Ans. 27« 

3« Avoirdiepois Weight. 

32. In 17 tons, how many drams ?— Ans. 9748480. 

33. In 9748480 drams, how many tons?— Ans. 17. 
34; In 13cwt. 1 qr. 171b. how many lb. and oa.?— 

Ans. 24016 oz. 
36. In 48 cwt 1 lb. how many drams ?— Ans. 1376611^ 
36. In 123466789 drams, how many tons ?— Ans. 216 

tons, 6cwts. 3qT. 91b. los. 6dr« 
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37. Haw many paarcelt of sugar, each containing 16 lb* 
2 OS* are there in 16cwt 1 qr. 21b. 2os.?— Ans. 113. 

4* Apotheetttriei' Weiphi. 

38. Redace 271b. 7oz. 2dr. 1 scr. 2gr. into graiuf. 
—Ana. 160022. 

39. In 169022 grs. how many lb. T^Ana. 271b. 7oi. 
2dr. Iscr. '2gr. 

6. dUk MeAiure. 

40. Redace 12yda. 3qrg. 2na. l|in« into inches?— 
Ana. 464}. 

41. In 464) in.* how many yards ?~Ans. 12 yds. 8 
qrs. 2 na. 1) in. 

42. Redace 643 ells. 4 qrs. Eng. to quarters and nails. 
— Ans. 10876 nails. 

43. In 10876 na. how many Cng. ells ?— Ans. 643 ells 
4 4|n. 

44. . In 320 ells. 6 q^. French, how many quarters ? — 
Ans. 1970. 
46. In 1760 elb. Eng. how many yards ?— Ans. 220a 

46. In 786 ells French, how many ells Flem. ? — Ans. 
1472. 

47. In 839 yards, how many ells £ng.?-— Ans. 671 
ells £. 1 qr. 

48. In 17 pieces of cloth, each 27 eiU Flem. how 
many yards?— Ans. 344 yds. 1 qn 

6. Ijmg Measure. 

49. In 128 miles how many ftirlongs, poles, and 
yards ?— Ans. 226280 yards. 

60. In 226280 yards how many poles f, furlongs, aiid 
miles f*— Ana. 128 miles. 

61. fiow many barley-corns would it require to 
Keaoh round a circle' as great as it is at the equator of 
the terraqueous, globe, allowing 69| miles to a degree ? 
—Ans: 4766801600. 

* F9r the division by S}, multiply both difisor and divi. 
dead by the under flgore of the ftaciion, and afterwards 
divide in the nsnal way ; and, to find the proper remainder, 
divide what ii over by the lower figure of the firaction • 

t For the dtvMon by6^ and SOi, In this question, pro. 
ceed in the laala way as directed for the divinion by i^. 

f6 
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52. Hqw many times will a wheel, wliiclt U ^ ywcU 
in circomference, tarn ronnd in runpii^; fironi tiondcm 
to York, which is a distance of 198 miles f--An8, 120720. 

6. Land Meaiure4 

63< Reduce 3095 ac. 3ro. 11 po. to poles ?->-4ji8. 

691331. 

64. In 691331 poles, how many acres !•— Ans. 9Q9^ ac. 

3ro. 11 po. 

65. In 17887430 yards^ * how many roods ?— Ans. 

14783 iTQQdf. 

66. In 18 ac. 39 po. how many yards?—- Ans, Q^)99i> 

7. Wine Meature, 

67« What niimhf r of gfallons are thare in 5 tons of 
port wine? — Ans. 1260. 

68. In 10080 pints, how many taBs?-»mAnB. 5. 

69. In 32 hhds. how many gallons and quarts. --Ans. 
8064 quarts. 

60. In 16128 pints, how many pipes ? — Ans. 16. 
'61. In 1 gallon, how many gills ? — Ans. 82. 

8. Ale, w Beer Meiasure,\ 

62. In 90 barrels of beer, how many pints ?---Ans. 
26920. 

63. In 26920 pints of ale, how many barrels 7-^1^%$. 90. 

64. In 100 hhds., how many barrels? — Ans. l60. 
CK^.tln 17 firkins of ale, how many g^lls ?— Ans. 4896. 

9, Jhy Meaewre. 

W. In 312 cb. 6 bush. 2pks. 1 gal« 6pts. hQW 'paiu 
pints ?— Ans. 7^19277. 

67. In 768164 gallons, how nMitiy quarters ?-riAns, 
12002 qrs. 4 bush. 2 pks. 

t Var the divisioa hy 5} and 90}, ui this question, see 
note to question 4I9 in the preceding page* 

t There is now no distinction whate¥«F betw e en ^le ale 
and beer firkin, fpr |^y e^cfi contain 9 gaUoost Vid tliere are 
cepfeq9fi;n^y ^ p\\^ t9 ttte W'^ By a \»^imit tetelgi 
decided, a publiq^n ^c^^qv^d 9 g^llopn p^r Wrvfiii fton a 
brewer, wbp had s&f^^ \^y t|ie l^n^ ^f 94 g«llWQ| ' 
the irhol^ pqnqd ojf t|i^ir ipi^a«l ^aqp^tiims, 



AR|TUKt«TICA1V FRACTIONS. 109 

Oa. In 1 wey or I01MI9 liow m$nj qumH ?t^Am. 1900. 

10. Measure qfTim€, 

e0. In H years, of adf weeks enohi, how maay weeks, 
cl^ys, hfmn., iiiiiuit,es and seco]|ds?-*-Aii8. 441604000 
secomcLiI* 

70. In 441504000 seconds, how many aiinutQs» bovrs, 
days, weeks, and years? — Ans. 14. 

71. l^m January 7th till October 9th, 1923, how 
maay days?-rAns. 275. 

72. L^rom October 9th, 1823, till March 7th, 18^4, 
how many days ?— Ans. 160. 



73. IIow mapy shillipg?* half-crowns, crowns, and 
ha]f-(p4neas, and of each an equal number, are thera 
in j^ 4769— Ans. 600. 

74* How nvch oftener than a Isrg^ wheel of 2} yds. 
in circumference, will asmaP one, Which is U yards, 
torn round in mnaing a distance of 10 miles?— Ans. 

53a^tiaies, 

76. Bow uHMiy minutes haye elapsed uaee tho birth 
of our Sayiour to the end of the year 1823, supposing 
each year to be 306^ days?— Ans, 968826080. 

76* How long would a person be in counting a 
million of soToreigns, supposing he reckoned 100 ur a 
minute, and continued at it 10 hours every day ? — Ans. 
16 days, 6 hours, 40 minutes. 

ARITHMETICAL FRACTIONS. 

Definition* — An Arithmetical Fraction is a part 
or part» of n unit* or of any integer or whole, and 
is nxpresaed by two numbers, the one abe¥e and 
tho qtbor below a boriaontal line, as | f , &c* 

The number below the line is calted the dewmi- 
natm-, and it shews into how amy J>art9 the unit^ 
integer, or whole, is divided. 
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The Dumber above the line is called the num^ 
rui&r, and shews the number of parts of the unit» 
integer^ or whole, which the fraction contains :^ 
thus, in the faction ^ the denominator 4 indicates 
that the unit is divided into 4 equal parts, and the 
numerator 3 shews that 3 of those equal parts am 
to be taken for the value of the fraction. 

There are four different kinds of Arithmetical 
Fractions, viz. proper, improper, cou^pomnd, and 
eompkx. 

1. A proper fraction is one whose value is ka 
than unity, and nas always the numerator len than 
the denominator, as f , •{>, &c. 

2. An improper fraction is one that h either 
equal to or greater than unity ; and is known by its . 
numerator being either equal to or greater than its 
denominator, as 4*, or y, &c 

3. A compound fraction is the fraction of a frao- 
tion, and is known by two or more fractions being 
linked together by the preposition of,B8iof^,w 
J, &c. 

4. A complex fraction is such as has a fraction in 

eilAer,or^A, of its members, as ^, -j, -i-, ojr ^, 

Ac, 

Note 1. A mixed number is composed of a whole 
number and a fraction, as 3^, or ISf, &c. 

2. An integer may be expressed fractionally by 
placing i below it as a denominator; thus, 4 may be 
expressed by f .f 

REDUCTION OP ARITHMETICAL FRACTIONS. 

i>e/fiitYwn.— Reduction of Arithmetical Fractions 

'■ . — 
* WheD the nnmerator and denoariiuitor are equal, tbe 
fraction is equal to unity, or 1. 

t When we wish to have any other denominatiNr 
besides i, vre multiply the integer by it; thus, 4=z 
|, or f, or y , or V, Stc. 
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IS the method of bringing them from one form into 
atiother, in order to prepare them for the seTend 
operations in Addition, Sabtmction, Multiplication, 
..-^d Division. 

Ctue 1. To reduce mixed numbers to equivalent 
improper fractions. 

ilic2e^->-Multiply the integer by the denominator of 
the fraction, and to the product add the numerator ; 
thi» sum, written above the denominator, will give the 
required fraction. 

EXAMPLE^ 

Jleduce d| to an improper or simple fraction 

4 

16.-.3i = y. Ans. 

EheitUuion, — ^Here d| have been multiplied by 4« 
which produces 15. It is evident that it has thereby 
become 4 times itit given value \ but, if this product be 
made,, the numerator of a fraction, with 4 as its deno- 
minator, it is obvious that the fraction will just be 
equal to what it was as a mixed number ; for any quan- 
ti^ multiplied and divided hj the same number can 
neither be increased nor diminished ; hence the rule is 
manifest. . See Elucidation to Case 5. 

Ou»2.— To reduce improper fractions to whole or 
mixed numbers. 

Rule. — ^Divide the nuflMvator by the denominator ; 
the quotient win be the wliole number ; and, should 
there be any remainder, under it subscribe the deno- 
minator for the remaining fraction. 

EXAMPLE. 

deduce ^ to an equivalent whole, or mixed num- 
ter. 

4 ) 16 

3}> Ans. 

Elttciddti&n.-^llere 15 has been divided by 4, wliich 
gives dit as the equivalent mixed number for V ; which 
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if eyidenlly ooitvel; from Udi'^'-tiNit, as there ar^ibar 
Ibq^hs (^)* in niiity or 1, tke nmnber of times that Rmr 
fimrfhs are coatained 10 lUteeii fovrtha must give ihb 
iramber of oues^ and the remainder the nambcir oC 
fourths. 

Ckse 3.— To reduce fractions to tlieir lowett teiviB. -*• 
This may be done eith.er by inspection, that is, by di- 
viding both members of ^e fraction by any number 01 
numbers, at pleasure, which those members contain 
an exaot number of thnes ; or by the following 

/In/!p.— Divide the grater term by the less ; the less 
by the remainder ; the first remainder by the secoQd ; 
and the second by the third ; and so on till there be no 
remainder : the last ^visor will be the greatest com- 
mon measure of the fraction ; therefore^ ue numerator 
and denominator divided by this number, will produce 
the lowest terms of the given fraction. 

Note l.— If the unit's place of both members of a 
fraction be an even number, the whole fraction is divi- 
sible bv 2. 

% If the unif 8 and ten's places of both members be 
divisible by 4, the whole fraction is divisible by 4. 

3. If the unit's, ten's, and hundred's places oan be 
measured by 8, the fraction is divisible by 8. 

4. Tf the unit's place be a cypher or &, the fruetkm is 
divisible by 6. 

5. If the numerator and denominator end with one, 
two, three cyphers, &&c, the fraction is 4iv^l>l^ by 10, 
100, MKk), &c. 

' 6. If 9 or 3 measure the sum of the signifieant 
fig^ures in both members, the fraction is divisible by 9 
or 3. 

7. If the units and tens be divisible by 2j^f thavlMJci 
is divisible by 25. 

8. If the unit's place of any number be even, and 
the sum of all the digits diYisiUe by Q, the ^iMb ft 
divisible by 6. 

9. A number is divisible by 11, when the sum of the 
1st, 3d, 5th, &c. digits is equal tO the sum of the 
2d, 4th, 6th, &c. 
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See note at bottoo^ <if P«ge ^10* 



REDUCTION OF ARITH|f£TlCAJl FKACTIONS. U$ 

10. The greatest common measure* of anj fractioii 
M A* ^reolMt Dumber that can possibly be foond to 
dIvMe tie namenitor and denominator without a re- 
mainder. 

E^AMPLB I. 

Reduce f)^ to its lowest terms. 

Meikod 1. 
HI = if = J.-Ans. 

Or, M0ti»dfL 

iU = tt = A==*»»»»M^fow. 

SUieidatian. — In method 1, as the unit'i, tan'i, and 
hundred's places, in both numbers, are divisible by ^, 
8 has been employed as a divisor, agreeably to Note 3, 
w^H^ piro^HI^ ^i t <ind both numbers of this divided 
by 7 g^ves i, which is the lowest term of ^ fn^ctioii. 
Method 2 is managed in its first and second steps 
a«;rceably to Note S, aiiu »rierw«rJs by 'Cacpio^'is;^ 7iis 
a coinmoB measure. 

EXAMPLE II. 

Reduoe |f^ to its lowest terms. 

1008)1296(1 
1008 

288)1008(3 
864 

144)288(2 
288 



^ Hence 144 is the greatest common measure, iMIii 
both meiBber» of tliQ fraction )f ^ divided by 144 wiU 
produce {, as the lowest terms of it. 

RemarL—Thtd 144 is the greatest common diYilor 
of 1008 ao4 liN^, in wiAenU from thi»-^tbat the mm- 



* When 1 is found to be the greatest common measnre, the 
fraetien is already in its lowest terBM, and is therefore said 
t% he uuommmimtrMe, - 
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ber which b contained in two other namben most %e 
contained in their difference ; so that, 144 moat be an 
aiiquot part of 288 and 144; but the greatest nnmbet 
contained in 144 is 144 itself; therefore 144 is ^ 
Ip^atust common measore* 

Noie. — As it sometimes may be necessary to "find the 
greatest common measure of more than two nnmbers, 
the following rule will be fonnd to answer that par- 
pose ; Yiz. find the greatest common measore of two 
of tliem, as before ; and of that common measure^ and 
one of the other numbers, and so on, through all tha 
numbers to the last, and the g^reatest oommoii ouMM«m 
last found will be the answer. 

EXAMPLE. 

Required the greatest common meaaare of 018, 
1098, and 662. 

First 622 ) 918 (I Then 18 ) 1S|98 ( 111 

6^22 18 

396 ) 622 ( 1 10 

996 18 

126)396(3 18 

378 18 

18)126(7 
126 



Therefore 18 is the greatest common measure of the 
three numbers, 918, 1998, and 622. 

Case 4^ To reduce compound fractions to simple 
ones. 

Rule 1. If part of the compound fraction be an 
integer, a mixed number, or a complex fraction^ 
reduce it to its proper terms. 

Note 1. Numbers that are common to both numerator 
and denominator may be cancelled, and the other parts 
abbreviated by the notes in page 112; afterwards 
multiply the remaining, nunierators together, for the 
numerator of the required simple fraction ; and the 
denominators for the required denominator. 
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BXAMPLBk 

Redace } of | of | of f to a simple fractioii. > 

5x3 X6x6 6 6^ ^ 

3X4X6X7 2X714' 
"* 5 " 

Nai€ 2. That a compoand fraction^ or a fraction of 
a fimetion, can be represented by a simple one is eri- 
dent ; since part of a part must be equal to some 
part of a whole. 

Suppose the simple fractional expression were re- 
qnired for f of } of a yard of doth. It is erident, that 
i of}, or of 3 qr8.y is jost 1 qr. of a yard ; therefore, 
I of 3 qrs. mast be twice 1 qr. which is just half a yard, 
so that i of } may be more simply represented by (. 

Noie 3. In the above example small horizontal lines 
are drawn over the nnmerators and nnder the deno- 
minators that are cancelled. 

Case 5. To reduce fractions to a common denomi- 
nator. 

MuU. Multiply each numerator by all tlie denomi- 
nators except its own, for a new numerator; then 
muftiply all the denominators together/or a common 
denominator. 

Note. If there be an integer or ndxed number, a 
compoondv or complex fraction, in the question, it 
most be reduced to the form of a simple fraction before 
proceeding as directed in the role. 

EXAMPLE I. 

Reduce }, }, }, and f , to a common denominator. 

1 X 3 X 4 X 

2X2X4X«'-^<n/ \new numerators for 




3 X 2 X 3 X 

4 X 2 X 3 X 4 = 96-^ ^f 

*4I X 3 X 4 X 5 =120 the common denominator. 
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Ehuidaiiam. In rtdatimf fractions to a common 
denominator,we change their expiessioawithoixl alter* 
ing their Talne : thus, in the above exunole, we find 
i equal to ^, which expression is precisely tke ▼aln6 
ofi; for, suppose that we divide lOlt* Mo 120 equal 
psrts, 60 of those equal parts would just be | of 10#.; 
consequently, -^ are equiJ to i, which serves to prove 
thatyivhenbothmembeni of a firaetion are muU^^liedby 
the same namber, the valae will remiws vBatteied. 
The following order of the preceding exaaij^Q will, 
from the slightest inspection, show, th^ the iiwaerator 
and denominator of each fhwtionis multiplied by pre- 
cisely the same numbers, and, coniequently, iKRber 
increased nor diminished in value. 



f 



X 1 X IX * = 


T%- 


X 4 X ix i = 


v#». 


X f X 4 X t = 


^• 


X 4 X 1 X 4 = 


^- 



^SF£^ 



It may be asked why we bring fractions to a common 
denominator? the reason is simply this: when they are 
of different denominators, they are entirely dissimilar, 
and tiiarefore cannot be incorporated with each, other. 

In the above example, i, f , |, and f , cannot be 
eAsily added together ; but, in adding thmr eqoivaleati, 
-fhsf ^, -fijs, and ^, there is no difileulty ; baaoe,. 
the rules for Addition and Subtraction are manifest. 

EXAMPLE II. 

Kcduce I, If, and 3, iq a common denominator. 

First, li 5^ y per Cme 1 and Sacf^ per Ntie% 
p. 110. 

Now we have J, <f , and |, to reduce to a common 
denominator. 

Then 3X9X1= 271 •'•J=fil . 

10 X 4 X 1 = 40 >Num. li= IT f ^^' 

3X4X9=:106J A»d3 =WJ 

4X9X1= 36 Dcii. 
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Case 6. To find the least common multiple* of two 
or more given nambers or denominator& 

Utefr. Write the given nunben with a period be- 
tween each ; then divide as many of them as possible 
by the smallest namber which calv be chosen for that 
]>urpose; place the undiYtded numbers in the same 
line with the several quotients, and divide again by itny 
other small number ; and so on, till the different auo- 
tients be prime or incompositct numbers :t the proauct 
of the divisors and last quotients will be the multiple 
required* 

Note, 1. If the numbers admit of no common mea*- 
sure or divisor at firs^ tfceiir prcrcPrtct is the common 
multiple. 

2. If one or mone of the given numbers be multiples 
of any of the others, reject those numbers of which 
they are the multiples. 

KXAM^Ltt. 

What is the least common multiple of A, 6, 3* and 4. 

2) § . 6 . 3 . 4 pet Note 2. 

d • 3 • .2 
.*. 2X5'X3X2=: GO.^Ans. 

Clue 7. To reduce fractions to thelc least cooHnon 
denotninator. 

Rule, If necessary, reduce to simple fractions, as 
before ; then find the leadt common multiple of all the 
denominators, which will be the least common denomi- 
nator I this, multiplied by the numerator and divided 
by the denonkiator o£ each fraction, will give the nu- 
nej»tor of eaoh reapectiv« fraction, under which the 
least common denominator must be placed. 



* The eomnion nhtliipte of two or more jgiyen numbers is 
that which eontains diem an exact number of times, and 
the least common multiple is that whiph coateiapi them the least 
possible namber of timeak 

t A prime or inconiposite nnraber is that which ii not 
divisible exactly, bat by itself and twily^ . 
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EXAMPLE. 

Redaee A, |, }, |, and |, to fractions hariiigthe 
least common deDominator. 

First, 3)12 . 9 . 4 • 3 . 8 

4) 4 . 3 8 

1.3 2 

.'. 3 X 4 X 9 X 2 = 72, the least com. denom 

-«- 72X6 ^ ^ 6 6 30 

Xhen, =: 30 new num. for — •*. — = — 

*»«?"> j2 — «^ -w ««• 12 12 72 

72X4 ^, ,... ^ 4 4 32 

m ^ ■ = 32 ditto for - ••• - = =T 

9 9 9 72 

7« X 3 . . ,.^ .3 3 64 

— - — = 64 ditto for - .% T = =:; 

4 4 4 72 

72X2 .a Ai^ r ^ ^ ^ 
-^=4a ditto for 5... 5 = ^ 

And— — = 46 ditto fi>r5--5=^ 

In finding the least common multiple, we have re- 
jected, agreeably to note 2 of this case, 4 and 3, as 12 
is a multiple of both. 

Or #e 8. To reduce any fraction to another of a given 
denominator. 

Rule, Multiply the given numerator by the new 
denominator ; this divided by the denominator of the 
given fraction, will give the numerator of the requfared 
fraction. 

EXAMPLE. 

Reduce Ito a fraction of the same valuer whose de- 
nominator shall be 64. 

3X e4 ^^ 

= 24 new num. 



8 



• I = ft«— Ans. 
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Cue 0. To reduce a fraction to anotlier of a fpiyim 
namerator. 

JRuie, Multiply the denominator of the given frac* 
ti<m by tbe new numerator ; this product divided by 
the numerator of the given fraction will be the deno- 
minator required. 

BXAMPLS. 

Reduce | to a fraction of the sane value, whose nu- 
merator shall be 12. 

^i? = 33, new den. 

Ctue 10. To reduce complex fractions to simple 
ones. 

RuU. Reduce the integral or mixed members, if 
any, to simple fractions ; the product of the upper and 
under figures will be the required numerator ; likewise, 
the prcKinct of the two middle figures will be the re- 
quired denominator. 

RXAMPLB* 

7 , 
What is the simple fraction for jz* 

First, 7= {, per Nei§ 2, p. 110, and U =={, per 
Cfljel. 

Th**^ f = 7-71 = 7 ^' f-Ans. 

• 

Ckie 11. To reduce money, weights, and measures, 
into fractions. 

BtiU. Reduce the given money, weight, or mea« 
sure, into the lowest name mentioned for the numera- 
tor, and reduce the given integer into the same name 
for the denominator ; this fraction reduced to its lowest 
terms will be the answer. 

BXAMPLB. 

What part of a pound are 7#. td. 
Methodl. or, Methods 

First 7i. M =s 90 pen. 7#. 6d, ss 16 sixp. 

And j(] == 240 pen. And 2a#. = 40 sixp. 

^% = A = i-Ans. .-. H =r |.--Ans. 
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Cm€ 12. To fiitd the Tahi«r or (joaAtity of a firacfion. 

"Rvile. Consider the numerator as so mai^ fiC the 
namo or denomination of which the fractiGSi is » part, 
whieh dWMe br the d^ominator precisely in Ui» same 
ihrf as direeted in Compound Division* 

EXAHPLS. 

What is tfke yaf ltd of | of a pound sterliBg t 

Here we consider the numerator 9 as jg8. 
And 1^3 -r 8 s£ 7#. M-^Ans. 

CoMt 13. To reduce fractlofis firom one denominator 
to another equiYalent in value. 

ftule, rr the reduction be from a higher to a lowmr 
denomination, multiply the namerator by as italfy of 
the lower as rtiake one of the higher ; Xs^vL ffom a hywer 
to a hig:hery multiply the denominator by a« iraaiy c€ 
the lower as make one of the higher. This* fipaolioii,- in 
its lowest terms, will be the answer. 

EXAMPLE I. 

Reduce | of a farthing to tiie fraction df a pound. 

EXAMPLE II. 

Reduce y^ df a- pound to the fraction of a fer- 
thing. 

1 x«»* f5L __ ii _ £ _ 4 . 

2l50 ^ 2160 ■" 216 "^ 18 "" » ' ■*"*• 

NqU. If we have to reduce from a denottdlBajlloir 
which' is not eoataawd an exact integral imnflMtt' of 
times in the denODdmlioa whioh is required, 0» tlio 
contrary, the best way is, first to rediico a iCnit of 
each into a name common to them both ; then, if from 
the nature of the question, tiie required fr'action shoold 
be greater than that wM6h is given; we multiply the 
numerator by the greater, attd we denomidafor !i^ the 
less ; but, if the fraction ought to be less than the gtvetf 
one, the contrary ; thus, let us redaeo f of a goi :ea 
to the fraction of a pound. 
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4.Kulipei^;=${U. and a pound c 2Qf . 

Now as it requires a greater portion %f a pound 
than 1^ to equal the sapie portion i>f a g^ulnea, which 
is greater than a pound, we therefore multiply the 
numerator of the given fraction by 21, and the deno«- 
minator by 20. Thui, f X tt = ^ = ft.— Ana. 



i 



EXA1IPL^9 TO CA8B 1. 

1. Reduce 7f to a simple fraction.^- Ans. V* 

2. Reduce 16f to a simple fraction. — Ans. ^^. 

3. Reduce 19|^ to a simple fraction. — Ans. ^. 

4. Reduced]^ to a simple- fraction. — Ans. fj-. 

5. Reduce 18\^ to a simple fraction. — Ans. ^. 

6. Reduce 874f to a simple fraction. — Ans. ^111^ 

7'. Reduce dOOff to a simple frai;tion. — Ans. lllllj 
8. Reduce 987^ to a simple fMiction.«» Ans. lilXL 
0. Reduce 11^| to a simple fraotion.-nAns. tUH^ 

10. Redvce \^%i to a simple frai^t|on.— Am. f^JV^ 

11. Reduce 2fgf to a simple fracti^.— An** Vii^* 
t% JCedttoe 19| to a simple fraction.— Aqs* tp. 



EXAMPLBS TO CASE 2. 

1^. ]Rednce y to a whole or mixed number.—** 

Ans.Tt. ^ . ^ 

14. Rf4iice ^^ to a. whole or mixed numbi^r.^ 

15b Reduce ^^ td a whole or mixed number.— 

Ans. l^xy* 
.l#. Uj^c^ If to a whole or mixed number.— 

Ans. dA* 
17. Reduce ^ to a whole or mixed number. — 

JkHkB. 18||. 

15. Reduce ^-^f^ to a whole or mixed number. — 
Ans. 874^. 

a 
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19. Reduce liZJi to a whole or mixed nnmber.- 
Aos. 300f|. 

20. Reduce ' j« - to a whole or mixed namber»- 
Aos. 967^. 

21. Reduce -47- to a whole or mixed namber.- 
Ans. 112^. 

29. Reduce {^ to a whole or mixed number.- 
Ans. Ifggf. 

23. Reduce ^fgf to a whole or mixed number.- 
Ans. 2f8J. 

24. Reduce ^-f- to a whole or mixed number.- 

Ann. 10^. 



EXAMPLES TO CASE 3 

1. JBy Inspection, 

25. Reduce «, ^, HJ, 4|, |||» and fH» to their 
lowest terms. — Ans. ^, -f* H* h H* ^"^ il* 

28. Reduce ffj, |ff|» 4^. and ^fj, to their 
lowest terms. — Ans^ -f^, -f^., ^^, and 44. 

«7. Reduce fif^g, iHX8» and «}»», to their 
lowest terms. — Ans. |, j^}-, and Hf . 

2. ^y the Rule^ 

28. Reduce fj^, Ufg, Hi, and /a*, to flioir 
lowest terms.— Ans. ^gf, ^i^, ^, and |4|*' 

. 29. Reduce ^5«^, itH» ^n<l iWVf^i ^ their lowest 
te;?^s.— Ans. ^, i|i|, and }. 

30. Reduce HJf , 4Hf» wid fffS, to their lowest 
ierins.— Ans. fff, ^^, and ff|. 

31- ^^ -iNffN^ a eommensurable or an incommeiK 
sorable fraction l 
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BZAMFLIt TO CAtI i. 

32. Reduce f of f of ^ to a limple fraction.— Am. ^. 

33. Redace } of ) of f of ^ to a simple fraction. — 
Ans. i* 

34. Reduce f off of ^ of /j to a limple fraction. 
Ans. -f^. 

' 35. Reduce | of iV of |^ of f| to a simple frac«- 
tion. — Ans. •j^AV* 

36. Reduce i of { of 6| to a simple fi'action.— 
Ans. U* 

37. •^ Reduce ^ of -r of ^ of -j> to a simple fraction. 
— Ans. -yfj. 

BXAMPLBi TO CA8B 5.t 

38. Reduce }, }, f , and f , to a common denomi- 
nator.—Ans. ^%, |J§, %§. and ffg. 

39. Reduce {, ^, -f^, and -^y to a common denomi- 
nator.— Ans. ^^, t»?tffr. iW^. and fffif^. 

40. Reduce -f, -fyt V^« and ^, to a common deno- 
minator.— Ans. aify, ^^A, ^ff^, and iJgJj: 

41. Reduce 11^, 3f , and 6, to a common denomina- 
tor.— Ans. ^, If, and Vf . 

42. Reduce f of i, | of i of ^, and 5}, to a com- 
mon denominator.— Ans. fff g, ^^, and VifiSf • 

434 Reduce ^, — , and ^, to ti, common denomi- 
H if H 

minator^Ans. HKJ*, ilf|«, wid J^^A- 



* This qnettion may be omitted till the pnpil has studied 
Case 10. 

t See Case 7. 

t This question may be omitted till the pnpil has studied 
Case 10. 

02 
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■XAMPLES Ta CAfS 60 

44. l^hat is the least common mnltipfo of 4, 8, 12, 
16, and 90 ?— Ans. 240. 

46. What is the least common multiple of 3, 5» 7, 
and 15?— Ans. 105. 

46. What is the least common maltiple of 18, 27, 14, 
and 9?— Ans. 378. 

47. What is the least common maltiple of 8, 7, 6, 5, 
4, and 3 ?— Ans. 840. 

48. What is the least common multiple of the nine 
digits?— Aus. 2520. 

SlAMPLEi TO CA8B 7.* 

49. Reduce }, j, f , and f , to their least commoi^ 
denominator .—Ans. |g, jj, |f , and |g. 

50. Reduce f , ^, -fy, and ^, to their least common 
denominator.— Ans. ^ff^, ^j^, ,^^. and -fi^, 

51. Reduce -f, ^, -fj, and f}, to their least com- 
mon denominator.— Ans. ^5%* ?Wft> «tfi?fe» «^n<* 

soVso* 

52. Reduce lH, 3f, and 5, to their least common 

denominator. — ^Ans. .^, ff, *^,nd ^^» 

53. Reduce | of i, | of ^ of |, and 5}, to their 
least common denominator. — Ans. 1^, j^, and 

24 3 % 

54.f Reduce t|, -7-, and j^, to ^eir least common 

denominator.-*-Ans. liHtt ^Hfiif •'^ Wic' 

EXAMPLES TO CASE 8. 

55. Reduce § to a fraction of equal value, whoie 
denominator shall be 18. — Ans. -f |. 



1^— 1^— ^— »^—ii I 11 ' ' ■ I T^^p— ^x^i^>»"^.» 



* The examples in this Case are precisely the same as theee 
giTeu in Case 5. 

t The papil may emit tbis eaestiott tttl he has studied 
Cote to. 
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56. Redace f to a fraction of equal yalae, whOM 
denominator shall be 42. — Ans. }|. 

d7. Reduce ^ to a fraction of equal iralue, whose 
denominator shall be 51. — Ans. {f. 



EXAMPLES TO CASE 9. 

58 Reduce J to an equal fraction, whose numerator 
shall be 12.>-Ans. ^f . 

50. Reduce f to an equal fraction, whose namerator 
shall be 30.— Ans. ^. 

00. Reduce ff to an equal fraction, whose numera- 
tor shall be 96.— Ans. ff . 



EXAMPLES TO CASE 10.« 

9 

61. What is the simple fraction for --?— Ans. f. 

62. Wbat is the simple fraction for -^ ?—Ans. f . 

74 

63. What is the idmple fraction for ^?— Ans. )U. 

64. What is the simple fraction for -|- ?— Ans. ^, 
^. What is tlic simple expression for -j- ? — Ans. f . 



EXAMPLES TO CASE 11. 

66. What parts of a pound are 6s, 6<f., 13#. 4<{., and 
I6v. 8c/. ?— Ans. |, |, and •}■. 

67. What parts of a shilling are ]!}</., 9)<f., and 
4rfr^, ?— Ans. IJ, 1^ and ij. 

68. What part of a ton are 17 cwt. 3 qrs. 14 lb. t — 
Ans. 1^. 

69. What part of a cwt. are 15 lb. 1^ oSi 12 dr. 7— 
Am. Hh. 

* No'otlier Tariety in complex fractions can happen than 
are exhibited in the five examples of this Case. 

Q3 
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70. What part of a lb. are 3 os. 15 dwt 20 gr.l'^ 
A us. ^y^. 

71. What part of a lb. are 1 oz. 7 dr. 2 scr. 19 gr. ? 
—An*. ^^Q. 

72. What part of a yard are 2 qm. 1 na. 1^ in. ?— 
Ans. ^. 

73. What part of an ell £ng. are 3 na. 1} in. ?— 
Ans. \i, 

74. What part of a mile is a barley-corn ?~ Ans. 

76. What part of a solar year, which is 366 da. 6 ho. 
48 min. 48 sec, are 300 da. 17 ho. 10 min. 11 sec? 
-Ans. iHiHtt. 



EXAMPLES TO CA8B 12. 

76. What are the respective values of |, §, and f , of 
a pound sterling ? — Ans. 6s. ^. 13f. 4d. and 16t. M 

77. What are the values of ff, f|, and i|^ of a 

8hilting?-Ans. 1 !}</., 9}</., and 4^ 

78. What is the value of H| of a tonl—Anli. 17 
cwt. 3 qrs. 14 lbs. 

79. What is the value of -f^f^ of a cwt.? — Ans. 
161b. 13 oz. 12 dr. 

80. What is the value of ^ of a lb. troy ?-^Ans. 
3 oz. 16 dwt. 20 gr. 

81. What is the value of -f^ of a lb. apoth. !— Ans. 
1 oz. 7 dr. 2 scr. 10 gr. 

82. What is the value of f| of a yard ?— Ans. 3 qrs. 
1 na. Ijt in. 

83. What is the value of f( of an ell Eng.?— Ans^. 
3 na. 1) in. 

84. What is the value of fj^vw ^^ ^ ^^^ • — Ans. 
A barley-corn. 

86. What is the value of jfMHii of a solar year 
of 366 da. 6 ho. 48 m. 48 sec. f— Ans. 300 da. 17 ho. 
10 min. 11 sec. 
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iXAMPLBS TO CAfB 13. 

86. Reduce ^ of a pound to the fraction of a penny. 
— An». il? or y. 

67. Reduce | of a shilling to the fraction of a far- 
thing.— Ans. y. 

88. Reduce 4i of a cwt. to the fraction of a lb. — 
An». 12«. 

89. Reduce •^ of a lb. troy to the fraction of a dwt. 
—Ana. 215. 

7 

90. Reduce ^ of ^ of { of a yard to the fraction of 
an inch. — Ans. f . 

91. Reduce -^ of ^ of a mile to the fraction of 

i ^ 
a yardv-^Ans. i£12i. 

92. Reduce ^ of a penny to the fraction of a pound. 
— Ans. f. 

93. Reduce V ^^ ^ farthing to the fraction of a 
shilling. — Ans. |. 

94. Reduce '-|^ of a lb. to the fraction of a cwt.— 
Ans. ^. 

96. Reduce ^ of a dwt. to the fraction of a lb.— 
Ans. f. 

96. Reduce f of an inch to the fraction of a yard. 
— Ans. ^. 

97. Reduce Hill of a yard to the fraction of a 

mile.— Ans. fff • 



EXAMPLES TO THE NOTE. 

98. What part of a pound is •{ of a guinea?— 
Ans. ^. 

99. What part of a guinea is |J of a pound ?— 
Ans. •}. 

100. What part of a crown is | of a moidore ?— 
Ans. 1^. 

101. What part of a moidore is }} of a crown ^-« 
^ns. |. 

4 
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102. What part of a yard in | of an ell En;. ?— Ans. }. 

103. What part of an ell £ng. is } of a yard ?— Ans. |> 

ADDITION OF ARITHMETICAL PAACTIONS., 

RuU, — Reduce compound and complex fractions to 
simple ones, and these fractions to a common deno- 
minatory over which place tbe sum of the ntmierators, 
which may he valued or reduced/as occasion requires. 

Naie. 1. When there are mixed numbers, the fhic* 
tional part of them may be treated the skme as the 
others ; and, when the sum of all the fractions is found, 
the integral part may then be added. 

3. To add fractions of different denominatioiis, find 
their respective values by Cos* 12. 

EXAMPLE I. 

Add }, {, and d^, together. 

Method 1. 

i + 5+A. 
.3 X 8 X 16 = 384* 
7 X 4 X 16 = 448 
6 X 4 X 8 = 160 




4 X 8 X 16 = 612 
Then IfJ- + 3 = 4^.— Ans. 

Or, Method 2. 
16 least com. mult, per Can 6. 

Then !i^^ = 12 



And 



16 *** 
Then Iff + 3 = 4+i..—Aus. 

^ iS^ EMddation to Csia 5^ 
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BKAMPLB II. 

What is the som of | of a pound and f of a rfdlKiif ? 

#. d. 

iff3 -s- 8 = 7 6 ^T Nate 2 
And 1«. -r 3 = 4 

7 10— Ans. 



BXANPLB8. 

104. Add }, 2, f , and | together.— Ana. 3j!i|. 
106. Add i, f Ar» s^n^l i^7» together— Ans. V«M^ 

106. Add 4, ^. A» an<^ «> together.— An«. 2^^. 

107. Add Hi, 3f, and 6, together.-* Ant. lO^f. 

108. Add f of i, { of i of ^, and 6}, togetfier.— 
Ans. 6f^. 

109. Add ^, -J, and^, together.— Ans. m^U- 

110. What is the sum uf i, j, and f, of a pound 
sterling ?— Ans. £1 ie#. Sc/. 

111. What is the ram of ||, f}, and ^, of a shil- 
Img?— Ans. 2s. X^^d. 

112. What is the sum of {^ of a ton, and ^^ of a 
cwt.? — Ans. l^ewt. I lb. 18 ob. 12 dr. 

113. What is the sum of | of a mile, ^ of a fur., -^ 
of a pole, and ^ of a ^rard ?— Ani. 6 for. lO po. 2 yd. 
3 in. 2^ b. c. 

114. What is the sum of -^ of a common year and 
A of a leap year ? — Ans. 46 da. 



SUBTRACTION OF ARITHMSTICAL 
FRACTIONS. 

Rule, — Reduee the fractions to a eommott denomi- 
nator, as directed in Addition^ ^yer which place the 
difference of the numerators. 

Note, 1. To subtract a proper fraction .#eni unity, 
subtract the numerator from the denominator, under 
which difference place tiie denmiiinaitor ; tbms, 1 — i 

06 
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2. To subtract a proper fraction from any integer, 
subtract the numerator from the denominator, and the 
remainder placed over the denominator g^ves the 
fraction, which is to be annexed to the integer made 
less by unity ; thus, 2 — -f = 1^. 

3. In subtracting mixed numbers, if the lower nume- 
rator be less than the upper, their difference is the 
numerator of the* remaining fraction; thus, 44 — 2i 
= ^i. 

4. Butif the lower numerator be greater than the upper, 
the difference between the lower and the denominator 
added to the upper numerator, will bo the numeratpr 
of the remaining fraction, for which 1 munt be carried 
to the lower integer ; thus, 3^ — If = If . 

5. To subtract fractions of different denominations, 
find their respective values, as directed in Ckse 12, and 
afterwards proceed as in Compound Subtraction* 

EXAMPLE I. 

From 13| take 7i. 

First 1=1, per Case 7. 
Then 13| — T| =r 6J.— Ans, 

EXAMPLE II. 

From i of a pound, take i of a shilling/ 

if j = 7 6 per Case 12. 
i*. = 4 

7 2.— Ans. 



EXAMPLES. 

1 16. Krom | take f. — Ans. JJ. 

116. From f| take f J.— Ans. ^fy. 

117. From 7 take J of J.— Ans. 6ff. 

118. From 13i take i of 2|.-~Ans. ISji. 

' 3 2i 

119. From -r- take ^.— Ans. 3^%%. 

120. From .} of a pound, take || of a shilling.— 
Ans. 15#. Siti 
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A 21. From ff} of. a ton^ take -f^f^ of a cwt — 
Ans* 17 ewt. 2 qr. 26 lb. 2 oz. 4 dr. 

. 122. From ^ of a leap-year, take ^^ of a common 
one. — Ans. 16 da. 

MULTIPLICATION OlP ARItHMETlCAL 
FRACTIONS. 

Ruk, — Reduce integers and mixed numbers to im^* 
proper fractions; and compoand and complex frac- 
tions to dimple ones ; tben place all the numerators, 
with the sign of multiplication between them, above a 
. horizontal line, and all the denominators below it ; 
then abbreviate, as in Case 4. 

Note. 1. To multiply a fraction hy an integer ^ either 
divide the denominator by the integer, or multiply the 

numerator h^iX; thus, multiply -^ by 4> then js-^ 
= f = l§;or^ = « = i=li. 

2. To multiply an integer by a mixed number ^ muiti* 
ply by the integer anA fraction separately, and add the 
products ; thus, multiply 5 by 3^, then 3 X 5 = 15, 
and 5 X i = li, then 16 -(- 1^ = 16^ ; or, agreeably 
to the rule, 6 = f, and di s= V, then f x V = V 
= 16J. 

3. If a proper fraction be multiplied by aoroperfrac^ 
tion, the product willbe less than either or the factors, 
as i X i = i ; consequently, any number, either whole 
or mixed, multiplied by a proper fraction^ will produce 
a product leu than the multiplicand, as 3 X ^ = |, 
which is less than 3 ; and, if multiplied by an improper 

fraction, the product will be more than the multipli- 
cand, as3ixf = ^X |=V= ^h whichis more 
than 3i. 

EXAMPLE. s 

Multiply J of } by 7J. 

First, f of I = i, per Case 4, and 7^ c= y, per 
Case 1. 

Theni^= V =3J-An«. 

Or, 
§• X5-X It _ ,-_ 
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BXAHFLBS. 

133. Mnltiplj ), f, f }, and l^ together.— An^ ^. 
1^. Multiply { oTi of {, by i of i of f — Ans. ,1^. 

126. MnlUplj 3i by ^ of 4).— Ans. ^. 

128. Hfoltiply 51, ^ of lOf, and ^, togetiier. — 
Ads. m. 

127. Multiply ^ by i of 4-— Ana. ^ 
126. MnltipLyTOObyf ofM.— Am. 9000. 



DIYISIOX OF ABITHMETIGAL FB ACTIONS. 

i}tc2e.-' Reduce the fractions, &c. as before direeted, 
and invert the divisor ; then proceed precisely as in 
MnltiplicatioD. 

Note, 1; When the numerator and denominator of 
the dividend are multiples of the numerator and deno- 
minator of the divisor respectively, to divide the nume- 
rator and denominator of the dividend by the numera- 
tor and denominator of the divisor respectively, is pre- 
ferable to the general rule ; thus, ^ -r i = f == li« 

2. To divide a /rae^'on hy an integer, ei^et divider 
the numerator, or multiply the denominator by the 

integer ; thus, f^ ^ 2 = f or ^2 = A « f 

8. To divide an integer hy afriiction, multiply by the 
denominator, and divide the product by the nttmeratbr 

thus,2-r*=H^=?y = i = 34. 

4. To divide a ftraper fraction by a proper fraetiony 
the quotient will be greater than either divisor or divi- 
dend, as j -r i = ^ = 2, which is greater than either 
f or i ; consequently, if a whole or mixed number be 
divided by a proper fraction, .^e <|uotient will be 

S 'eater than the dividend ; and, if a proper fraction be 
vided by a whole or mixed number, the quotient 
will be 2eM than the diyidend. 
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BXAMVLI. 

Divide H by 1}. 

Pint, 3i =s t< and 1| =|. 

Then, 1^ = 2. -Am. 

EXAMPLES. 

129. Divide ^ by i.—Ans. ^. 

130. Divide |. by }.— Ans. If 

131. Divide | of i of f by ^ of ^ of }.— Ans. 1^. 

132. Divide 7i by $ of 4^.— Ans. 1^. 

133. Divide ^ by i.— Ans. 2f . 



DECIMAL FRACTIONS-* 



JD^ntlion.— A Decimal Fraction is such a ono 
as may have 10, iOO, 1000, &c. or 1 with as. 
many ci]>hers annexed as tbercare places in the 
decimal, as its denominator, and which are ex- 
pressed by writing the numerator only, Wth a pe- 
fi5d|Kmit OB its left; thus, ^ rz .5; j^ = .27; 
and -fli-^ =1 .035, &c. 

N6ttB. 1. A cypher prefixed to a decimal decreases 
itfe^^nfltte in a ten-fold, and two, in a hundred-fold pro- 
^rtion, &c. ; thus, .6 =-3^, but .05 = j^, and .005, 
= TqW ^* f l>u^ to amiM; cyphers neither increases 
nor diminishes it; as .5 ss -^ and .60 = f^ s= ^, 
also. 

2. From the above observations, it is evident that 



* The celebrated John Mailer, aUae Regianontaaas, 
leenii to havte'been the tint who brought Decimal Fractiont 
«ato 
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the valae of decimals depends altogether apon the 
distance of the significant part of them, from the deci- 
raal point ; and that the use of cyphers in decimals, as 
well as in integers, is to bring the significant figures to 
the places which their value indicates ; it is also ob- 
vious that the first decimal place contains the tentiis, 
the second the hundredths, and the third the thou- 
sandths, &c. of unity. 



ABDUCTION OF DECIMAL FRACTIONS. 

Case 1. — ^To reduce Decimal Fractions to equiralent 
arithmetical ones. 

HuU\ — Take the decimal as the numerator, and 1, 
with as many cyphers annexed to it as there are places 
in the decimal for the denominator ; this reduced to its 
lowest terms will be the fraction required. 

EXAMPLE. 

Reduce .125 to an equivalent arithmetical fraction. 
.126 = rf^ = ,Vw = ^<j = i— Ans. 

Renutrk — ^The reason of this rule is evident from the 
definition and notation of a decimal fraction. 

Case 2 —To reduce an arithmetical fraction to an 
equivalent decimal one* 

JluU^'-^Xntiex cyphers to the numerator, and divide 
by the deiominator. 

Note, — If there be not as many figures in the quotient 
as the annexed cyphers, the defect must be supplied 
by prefixing cyphers. 

EXAMPLE. 

Reduce ^ to an equivalent decimal fraction. 

8 ) 1000 

.126. — Ans. 

Eluculatiati. — The numerator of an arithmetical 
fraction must always be understood to be divided by 
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Ihe denominator, and this diyision is actually performed 
when it is reduced to a decimal fraction ; thus, | in 
the above example, or 1 divided by 8 is equal to 1000 
thoasau<hh parts divided by 8, which produces 126 
thousandth parts. 

Ca»e 3. — ^To reduce lower denominations of money, 
weighty or measure, to decimals of higher denomina- 
tions. 

J?tf/e.— Annex cyphers to the lower denomination, 
and divide by as many as make one of the higher, or 

If there be several denominations given, l^^gin at 
the lowest and bring it to the next higher : to this, 
prefix the given number of its name, and reduce it to 
the next higher, and so on till you produce the deno^ 
oiination wanted. 

EXAMPLE I. 

Reduce 3J. to tlie decimal of a shilling. 

12)300 

.26. — Ans. 

Remark,^ k% .26 (= -f^) =: J, and as 3 pence are 
the fourth of a frilling, the result obtained mast be 
correct. 

EXAMPLE II. 

Reduce 17#. M, to the decimal of a pound. 

12)60 

20 ) 17.600 

.875,— Ans. 

RemnrK — ^The same result would have been pro- 
duced had we made the number of sixpences in 
17«. 6d the numerator, and those in a pound the deno- 
minator of an arithmetical fraction, and then reduced 
this to a decimal ; thus, 17#. 6d = 36 sixp. and 20«. :=: 
40; then JJzs f = .876, as before, or 7 h c. -f- 8h. c. 
= { = .876» a8 before ; or, 
.i^eeably to a method given by Professor Lesslie, 
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in hb '* PhlloMphy of ArHlmietic," 17#. M maltiplied 
oontinually by 10 till there be no sbiliingps or pence 
left, will produce in pounds the figures of the deciilial 
•oa|(ht. 



Thus, 17 


6 
10 


8 


15 



10 


91 


10 



10 


876 









2. — ^To reduce shillings, pence, and furthings, to the 
decimal of a pound, of three piaceii, YiiaUttAy. 

RyiU, — ^Write down half the number of shillings for 
the first decimal place, and the number of farthings in 
the remainder (increased by 1 if it amount to 24, by 2 
if to 48, and byd if to 72,) gives the other two places 
when the shillings are even, and the number or thou- 
sandths to be added when the shillings are odd. 

EXAMPLE. 

Reduce S#. 6^ to the dechnal fA a pound. 

2 is the greatest even number to 3 .*. } = 1, the 
first place ; and 1#. 6^(2. == 74 far. and 74 4- 3 
= 77, for the second and third places ; the 
decimal is therefore .177. 

Ca»t 4.— To find the value of a deoimaL 

B.vlt. — Multiply the given decimal by as many of 
the next lower name as make one of liie g^ven one^ 
observing to mark off as many places as are in the 
given decimal ; then multiply by as many of the next 
lower name as make one of this, and so. on to the 
lowest necessary name ; the severed denominations on 
the left of the points, collectively, contain the answer. 
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EXAMPLE. 

Find the value of .875 of a pound sterling. 

.875 
20 



17.500 
13 



6.000 
Tlie answer is therefore 17s. 6d, 

it» To find the value of a decimal of a pwrnd^mitUmlfy. 

Rule.^AB this is the converse of the second part of 
Case 3, double the Ist figure or place of lOths for 
shillings ; and, if the second place be 5, or more, reckon 
another shilling; then call the remaining figures in the 
second and third places so many farthings (abating 1 
when they amount to 34, 2 when they are 48, and 3 
when they are 72) ; the sum of these results will be 
the required value. 

EXAMPLE. 

Find the value of .177 of a pound. 
First, double of 1 is 2 for ihe shillings ; 
But the second place is more than 5 .*. we must 

reckon 3#. 
And the remaining places 27— 1 = 26 far.=s6i</. 
.*. 3f. -I- S^d, =£ d#. 6|il.— Ans. 

EXAMPLES TO CASE 1. 

1. Produce arithmetical fractions for .14, .245, and 
.012.— Ans. -^y -^^ and ^fy. 

2. Produce arithmetical fractions for .006» .0175, 
and .00025.— Ans. 7^, ^Sv, and 7^. 

3. Produce arithmetical fractions for .1015, ,0105 
and .7025.— Ans. j|f^, -^^, and Hfr 

EXAMPLES TO CASE 2« 

4. What al^ the decimal expressions for -jV* i%« 
and ^— Ans. .14, .245, and .012. 

5. What are tiie decimal expressions for ^^ ^, 
and ,^7.— Ans. .005, .0175, and .00026. 
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6. What are the decimal expressions for^^, ^J^^, 
and ^.— Ans. .1015, .0106, and .7025. 

CXAMPLlS TO CASE 3. 

7. Reduce } of a penny to the decimal of a shilling. 
— Ans. .0025. 

8. Reduce Is. 6d, to the depimal of a pound.— 
Ans. .375. 

9. Reduce 12#« 6d. to the decimal of a pound.— 
Ans. .625. 

10. Reduce 13t. d}<l« to the decimal of a pound.— 
Ans. .600625. 

1 1. Reduce 12 cwt. 3 qrs. to the decimal of a ton.— 
Ans. .6375. 

12. Reduce 4 yds. 2 na. to the decimal of an ell 
French.— Ans. .75. 

13. Reduce 6 h. 1 m. 48 sec. to the decimal of a 
day.— Ans. .25125. 

EXAMPLES TO THE SECOND PART OF CASE 3. 

Reduce, mentally, to the decimal of a ponnd,^ 



14. 2s. 6<f.^Ans. .125. 

15. 14# 9</.— Ans. .737. 

16. 17*.6rf.— Ans. .87^. 

17. I6s.6d.—Xn8. .825. 

18. 8«. 7|<f.— Ans. .432. 



19. lU. 74rf.— Ans. .681. 

20. 4s. 9|cf.—Ans. .239. 

21. 7s, 4ief.— Ans. .368. 

22. 9f . Oid-^Ans. ,476. 



EXAMPLES TO CASE 4. 

23. Find the value of .0625 of a shilling. — Ans. 

3 farthings. 

524. Find the value of .375 of a pound. — Ans. 7#. 6d, 

25. Find the value of .625 of a pound. — Ans. 12*. 6d!. 

26. Find the value of .690625 of a pound.— Ans. 
I3s. 9}</. 

27. Find the value of .6375 of a ton. — Ans. 12 
<5Wt. 3 qrs. 

28. Find the value of .75 of an ell Frencli.— Ans. 

4 qrs. 2 na. 

'29. Find the value of .25125 of a day. — Ans. 
6 h. 1 m. 48 sec. 
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EXAMPLES TO THE SECOND FART OF CASE 4. 

Find the values of the following decimals of a pound. 



30. .126.— Ans. 2#. 6d. 

31. .737.— Ans. I4».9d. 

32. .876.— Ans. I7i.6d. 

33. .825.^ Ans. I6s. 6d. 

34. .43^.— Ans. 8«. 7|d 






35. US81.-^An8. lit. 7id. 

36. .239.— Ans. 4ff. 9(2. 

37. .368.— Ans, 7«. Aid. 

38. .476.— Ans. 9t. 6|<f. 



ADDITION OF DECIMAL FRACTIONS. 

Rule. — Arrange the numbers under each other, so 
that the decimal points may fall under one another in 
a perpendicular line, and find their sums precisely as 
in integers. 

EXAMPLE. 

Add 2.148. 3.1, .005, and 173.01674, together. 

2.148 

31 
\ .005 
173.01674 



178.26974,— Ans. 



EXAMPLES. 

What is the sum of the following numbers ? ' 

39. 16.4 + 13.09 + 1.004 + 17. + 5.036 + .17.— 
Ans. 52.7. 

40. 31.8 + 174.56 + 1.812 + 16.008 + .0001.— 
Ans. 224.1801. 

41. 1.74 + 16.32 + 123.4 + .0105 + 1.760.— Ans. 
143.2305. 

42. 2i + If + 43 + 12i + 3|.— Ans. 24.325. 

43. Add and value j£13.174 and 1^471.31.— Ans. 
1^484 9s. S(t 

44. Add and value if 1.15 and if 8.75, mentally.— 
Ans. 1^9 IBs. 

45. Reduce, mentally, and add and value if 1 7 5#. 6d.y 
4\2 I7s. 9d, and if30 14«. 5d.— Ans. if60 17#. 7id. 

46. What is the sum of a tenth and a ten thousandth? 
— Ans« .1001. 
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SUBTRACTION OF DECIMAL FAACTIONS* 

Rule. — Place the less uumber under the greater, a? 
directed in addition, and proceed with the subtraction 
as in simple nnmbers. 

iV«#e.— The pupil may annex cyphers to the right of 
the decimal of the greater number, wben it does not 
contain as many places as the less. 

EXAMPLE. 

From 176.13, take 12,1664. 

176.1300, per Note, 
12.1654 



163.9646.— Ans. 



EXAMPLES. 

47. Subtract 17.4 from 18.04.— Ans. .64. 

48. Subtract .00012 from 1.— Ans. .99988. 

49. Subtract .00001 from 10000.— Ans. 9999.99999. 

60. Subtract 12i from 234.— Ans. 11.3. 

61. Subtract if 11 I6s. 4^. from 20 guineas, deci- 
mally, and value the remainder.-~Ans. £9 3#. 7}^. 

62.. Subtract if 12 I7s. 9d. from if 17 6#. 6ci., deci- 
mally, and value the remainder mentally. — Ans. 
if 4 7«. 9tL 

63. Subtract one-thousandth from one-tenth. -^ 
Ans. .099. 



MULTIPLICATION OF DECIMAL FRACTIONS. 

j^ule. — ^Place the factors under eaich other, and 
multiply as in integers; point off from the right of tiie 
product as many places for a decimal as there are 
places in both factors ; if the product have not so many 
places, prefix a cypher for each deficient figure. 

Note.^To multiply by any product of lOs. we have 
but to remove the decimal point as many places towards 
tbo right as there are cyphers in the miutipUer. 
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BXAMPLI I. 

Multiply 1.5 by ,25. 

.25 
75 

ao 

.375.— ^Ans. 



Elucidaium.--The troth of the rale is evident ; (br, 
let OS tnrii' the factors into arithmetical fractions, and 

we haire lUi = 1 A = H = i» *»<* -2^ = 1% = *, 
then ) X i = I = '375, as before. 

EXAMPLE II. 

Muftiply .27 by .04. 

.27 
.04 

.0108.— A ns. 

Renwrk, — As each &ctor contains two decimal 
places, the prodnct shonld therefor^ have fonr, and for 
that reason we have prefixed a cypher to the product. 

EXAMPLES. 

54. Multiply 12.3 bv 3.21.— Ans. 39.483. 

55. Multiply 7.107 by .005.-^Ans. .035635. 

56. Multiply 1.7 by .07.*-AnB. .119. 

57. Multiply 17.61 by 1.742.— Ans. 30.67662. 

58. Multiply .154 by .0087.-rAn8. .0013398. 

69. Multiply jS17 2s. 6d. by .0625.— Ans. £1 U.Ud. 
SO. Multiply 18^ by 17^.— Ans. 313.95. 

2. To timit the decimal places of the product to any 
proposed number. 

Rule. — Set the unifs place of the multiplier iul- 
der that place of the multiplicand which fs to be 
retained in the product, and dispose of the other figures 
of the multiplier in the contrary order to that in whieh 
they would naturally stand. 
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Then maltiply by the significant figures of the nralti- 
plier in their order, rejecting the figures to the right of 
each multiplying digit, and set down fheir prodacts, so 
that their right>baad figures may fail perpendicularly 
under each other, observing to increase the first figure 
of each line by 1, if the product of the figure to the 
right of each multiplying digit amount to from 5 to 15; 
^y 2, if from 16 to 25 ; and by ,3, if from 25 to 35, &c. 

CXAMPLB. 

Multiply 3. 141502 by 52.7438, so as to retain but 4 
decimal plaees. 



Commoif iMiy. 


Caniraeied Mfethod, 


3.141502 


3.141502 


52 7438 


8347.25 


25 


132736 


1570706 


04 


24776 


62832 


1256 


6368 


21001 


21001 


144 


1256 


62831 


84 


04 


1570706 





25 


165.6005 


O01206.--An8. 


165.6004.— Alls. 



Remark. — The contracted method produces very 
little more than y ^K^ part of unity less than by the 
common way : but this is sufficientiy near the tnpth for 
ordinary calculations ; for what is j^^ part even of 
of a pound ? not quite so much as ^ of a fpurthing, 
which is the lowest of our current com, 

EXAMPLLS. 

61. Multiplj!^ 1.7421 by .0045, retaining 4 decimal 
places. — Ans. .1647. 

62. Multiply 365,406 by 1,256, retaining 3 decimal 
places. — Ans. 450.062. 

63. Multiply 8.741 by 1.0015, retaining 5 decimal 
places. — ^Ans. 8.75411. 

64. Multiply 1.234 by 123.4, retaining 1 decimal 
place.— Ans. 152.3. 
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BITISIOK 09 DECIMAL FBACTIOKS. 

Rule. — Divide as in whole numbers, and cat off 
as many firares in the quotient as the decimal places 
in the diyidend exceed those in the divisor. 

If there be not figures enough in the quotient, the 
di'ficiency may be supplied by prefixing cyphers. 
• If there be a remainder, or if there be more decimal 
places in the divisor than in the dividend, cyphers may 
be anne&ed to the dividend, and the quotient carried 
as far as may be thought necessary. 

Nate. 1.— -If the divisor and dividend have the same 
number of decimal places, the quotient will be a whole 
number. 

2. — But, if the number of decimal places in each be^ 
not the same, they may be made so by annexing 
cyphers, and the quotient will also be a whole nam« 
ber. 

3. In dividing by any multiple of 10, remove the 
decimal point on a place toward the left for each 
cypher in the divisor, which will be the quotient. 

EXAMPLB I. 

Divide 132.7656 by 1.1. 

1.1 ) 132.7666 

120.606— *Ans. 



BXAMPLB II. 

Divide .375 by 1«5. 

1.500 ) .37500 ( 0.25.— Ans. 
3000 



7500 
7500 



Ebteidaiion.'-^The truth of this rule is evident, if we 
but find the quotient bv arithmetical fractions; thus, 

.375 = ^^^ =^ = 4S = I, and 1.5 = 1^^= H = 
^ then i-f-|=| = i=.25, as before. Sep the 

converse of this in Multiplication. 
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BXAMPLBS. 

66. Divide 39.483 by 3.21.— Anil. 12^. 
60. Divide .035535 by T.lOT.^Ans. .005. 

67. Divide .119 by .07.— Ans. 1.7. 

OH. Divide 30.67662 by 17.61.— Ans. 1.742. 

69. Divide .0013398 by .0087.— Ans. .154. 

70. Divide 313.95 by 18^— Aqs. 17.25. 

2. To limit the decimal places of the quotient so as to 
retain any proposed number. 

Rule, — ^Take as many of the left-hand places ef 
the divisor as mill be equal to the number of integers 
and decimals in the quotient. Should there not be a 
sufficient number of places in the divisor, supply the 
deficiency by annexing cyphers : the remainders,, di- 
vided by this divisor, made less by one place from the 
right at each step, till all the figures in the divisor be 
exhausted, will produce the required quotient. The 
carriage of the figure omitted must be added to the 
several products, as in Multiplication. 

EXAMPLE. 

Divide 6974.32 by 24.798, retaining 3 decimal 
places in the quotient. 

Comtnon way, 

24.798 ) 6974.32 ( 28 1 .245.--Ans. 
49596 



201472 
198384 



30880 
24798 

60820 
49596 

112240 
99192 

130480 
193090 

6490 
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Contracted Method. 

24.7980 ) 6974.32 ( 281.245.— Ana. 
495960 



201472 
198384 

3088 
2480 



608 
496 

112 
99 

13 
12 



EXAMPLES. 



71 . Divide .1647 by .0945, retaining 4 decimal places. 
— Ans. 1.7420. 

72. Diiride 459.062 by 1.256, retaining 3 decimal 
places. — Ans. 365.496. 

73. Divide 8.75411 by 1.0015, retaining 2 decimal 
places. — Ans. 8.75. 

74. Divide 152.3 by 1.234, retaining 1 decimal 
place.— Ans. 123.4. 



H 
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PRACTICE. 



Definitum. — Practice is a short and expeditious 
method of calculating the value of goods by taking 
aliquot parts. 

Note. I . — An aliquot part of any nnmbcr is that which 
being taken a certain number of times will exactly 
make that number ; the number may, therefore, not 
unaptly, be called the multiple of any of its aliquot 
parts ; thus, (j*. being contained in 20s, just 4 times, 
are, therefore, an aliquot part of its multiple, 20«. 

2. Ah aliquant part is such a part of a number, 
which, however frequently repeated, will never make 
up the number exactly ; thus, 3 is an aliquant part of 
10, 3 threes being less than 10, and 4 threes more 

tlmn 10. 

3. The number of times that any aliquot part is 
contained in its multiple, is the divisor for finding the 
>alue of tlie same ; thus, 6*. are contained jiMt 4 
times in a pound ; therefore, any number of articles 
at 6<. each, divided by 4, will be the value of the 
same. Upon this all the rules of Practice are built. 

4. The result is always of the same denomination of 
which the aliquot parts are taken, as, when we takt 
parts ef a pound, the answer is in pounds, shillings, 
pence, and farthings ; and, if of a penny, the answer u 
IB pence and farthings, &c. 
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TABLE I.— OF ALIQUOT PARTS. 



OF A 

10 
6 8 
5 



4 
3 
2 




4 
6 



1 8 
1 4 
1 3 
1 
10 
8 
6 
4 
3 
2 



POUND. 

are | 

• • • • s 

• • • • ^ 

• • • • T 

• • • • T 

• • • • s 

••• • TT 

•••• A 
•;•• rr 

are ^ 

• •• • A 

• •• • io 

.... if jy 



OF A SHILLING. 



6d. are | 

4 .... I 

3 • . • • ^ 

2 .... 1^ 

^8 . • . . V 

1 is A 



OP A TON. 

10 cwt. are i 

6 , 

4 

3J 

H 
I 



• • . ■ • • 



IS 



i 

t 

i 



OP A CWT. 

2 qrs. are } 

1 i 

16 lbs. . . i 

14 i 

8 A 

7 A 

OF A QB. 

14 lb. are i 

7 i 

4 f 

34 ft 

g A 

OF A ft. 

8 oz. are i 

4 i 

2 * 



TAr-Lfi 11— OF ALIQUOT PARTS. 
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General Rules for Commercial Calculations. 

Case, 1. — When the price is an aliquot part. 

/?u/^.^ Divide the given quantity by the number of 
times the price is contained in a pound or penny,* 
and the result will either be pounds or pence. 

EXAMPLES. 

What is the value of 5496 yards of cloth, at 5#., 3<f., 
and i. 

1st, 6«. = i ) 5496, at 5s. 

jei374— Ans. Note 4. 



2d. 3d. = ^\js ) 549,6 



ji:68 14^.— Ans. 



3d. i = i ) 6496, at ^. 

12 ) 1374 



2,0) 11,4 6 



jgS 14 6.— Ans. 



Case 2. — When the price is an aliquant part. 

JRMfc.— Multiply the given quantity by the highest 
denomination of the price; and take parts for the lower 
ones ; or. 

Divide the given quantity by the number of times 
''!)e nearest aliquot part to the price is contained 
in a pound or penny; and for the remainder of the 
price take other parts, either of a pound or penny,* or 
of the value which you have just found, and their sum 
."^ ill be the answer in pounds, shillings, or pence. 

* vSinCe 2rf. = rf^, 3d r= t^, 4rf = ^, 6d. = ^, 
and {W. n .^^of a pound, to take the aliquot parts of ashU- 
Un^. ii altoi^ether nnnecessary* except where we first m«U 
tiply by the shiUings, and take parts for the rest. 
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EXAMPLES. 

What is the yaJue of 5496 yards, at 19#. 6d., 4i<f., 
and id, each. 

Method 1 . 

Ist. i ) 549G 

19^ 



104424 
2748 

2,0 ) 10717,2 



1^5358 12#.— Ans. 




ed.=ii 



Or, Metlwd2, 

6496, at 1 9s. 6d. 



2748 
1374 
1090 4 
137 8 



ig5358 12/.*An8. 



Or, 3fftAocl3. 
2#. = tiy ) ^96 



8 ) 38472 



4809 = 17«. adL Tak 2. 
549 12 



jg5d58 12«.— Ans. 



Or, Method 4. 

Off ed. = :^ ) 5496 

137 B 



je5358 12,— Ans. 



156 Russell's appendix. 




dd. 4d. 


= i ) 5496, at Hd. 




i 


= i)18d2 
229 

2,0)206,1 

jirl03 1.— Ans. 




Or, 5496 
3 


Or, } = i)649e 

J = 4 ) 1374 
687 


• 


8) 16488 




2,0)206,1 


2,0 ) 20flf,l 
rab.2, j?103 1. 




1^103 1, 1 


— Ans. 



3d. 



. i=:r i 15496, at H Or, i = i)5496 



::{ 



i= 1^-12748 i= 4)2748 



1374 
12 ) 4122 



1374 



12 ) 4122 



2,0)34,3 6 



2,0 ) 34,3 6 



jS17 S 6. — Ans. 



jS17 3 6— Ans. 



Nole. 5.— When the highest denomination in the 
price is unity, consider the given quantity of the same 
name as the highest given denomination; to which add 
the value of the remaining part of the price ; thus, 

6496, at £1 6s. QJ., Is. 6d., and li<L 
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1st e«. Bi/. =r i ) 5496, at £1 6t. 8//. 

18^2 

^€7328— Ansf. 



Hd. ed.=zi) 5496, at U. 6r/. 

2748 

2,0 ) 824,4 



^412 4.— AnB. 



3d. i = i ) 5496, at l^r/. 

1374 

12 ) 6870 



2,0)57,2 6 



jC-28 12 6.— Ana. 



CkseS,^\. When the price ii^ an even number of 
.shillings. 

Jiule, — Multiplj the quantity by half the price, and 
double the first figure of the product for shillings. 

2. When the price is an odd number of shillings. 

/?«/«. —Find the value of the quantity at the nearest 
eTcn number of shillings to those which are given, and 
add -^ of the top line for the remaining shilling. 

' EXAMPLES. 

What is the value of 5106, at Ss. and 9s ? 
Method 1 . Or , Method 2. 

1st. 5496, at 8#. 4 = J ) 54;)6, Catc 2. 
.4 



■ 1099 4 

je2198 8— Ans. Tab. 2. 1099 4 



je2198 8.-Ans. 



u4 
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Method 1. 

3d. 1«. ■cV^)6496, at 9s. 

4 



2198 8 
274 16 



1^2473 4.— Ans. 



Or, Method 2. 

5 = f i I 6496, Case 2, 



4=U 



1374 
1099 4 



^2473 4.— Ans. 



Or, Met/iod 3. 
10«. = J ) 6496 

Off 1#. = tV ) 2748 

274 16 



je2473 4.— Alls. 



Note 6. — When the price, whether even or odd, is 
an aliquot part of a pound, such as 2#., 4#., 5s,, or 10«. 
it is preferable to treat it as such. 

7. AVIien the price is pounds only, the value is 
found by Simple Multiplication. 

Case 4. — When there is a fraction in the ^ven qnan< 
tity. 

Rule. — Calculate the value of the whole number as 
before directed, and add a proportional part of the 
price for the value of the fraction ; or consider the 
g^ven quantity as so many pounds, with the shillings 
and pence, &c. which Ihe fraction is of a pound, and 
calculate as before : this is, perhaps, the better way. 
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Calculate 5496) yards, at 13#. 4d. 

■ 

Method I. 
10#. =s i ) 5496, at I3s. 4cf. 

3*. 4rf. = J ) 2748 

916 
i of 18^. 4</. = 10 

JS3664 10.— Ans. 



Or, Method 2, 
C#. 8<i. = i ) 6496 16 



18:32 6 
1832 6 



je3664 10.— Alls. 



Or, Method 3. 

Off 6#. 8rf. = i ) 6496.75 

1832.26 



1^3664.5.— An8. 



Ca$e 6. — When the quantity is a compound number. 

Rtde, — ^To the product of the price by the highest 
denomination, add the parts of the price for the infe- 
rior denominations. 

EXAMPLE. 

Calculate 32 cwt 3 qrs. 14 lb , at £Z 16^. 8(/. pet 
cwt. 

H 6 



1*4 
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S qrs. s: i I jS3 16 8 



1 or. = 
14 lb. = 







V 




30 13 


4 


. 




4 




122 13 


4 


i 


1 18 


4 


i 


19 


2 




9 


7 



1^126 6~Ant. 



Or, Method 2. 

Off 3#. 41^. = t)d2 

4 



128 
6^8 



2 qrs. 
1 or. 
14 lb. 



i 


122 13 


4 


i 


1 18 


4 


i 


19 


2 




9 


7 



1^126 5.— Ans. 



Or, Method 3. 



cwc qr. lb. 
32 3 14 
5 2f 

Oil 3#. 4«r.=:| 32 17 6 =^ ral. at j^U 

4 



131 10 b zr val. at jf 4 > 
5 9 7 == val. at 3 4 



jll.'(i 6= val. wt^a 10 8 



PBACTlCB. 155 

Noie. 8.— The third method is done by considerini; 
the number of the highest dencnnination as ponnds, an«l 
the lower denominations are converted into shillinj^s 
and pence by multiplying the qrs. by the value of 1 cfi-. 
which is i of £1, or dt. ; and the lbs. bv the value of 
1 lb. which is rfy of £l, or ^ of 6#. = ff = V = ^• 



EXAMPLES TO CASE 1. 

1. 1234 lbs. at lOjr., 5#., 2s,, Od, 3d,, ^d, and ^r/., 
^Ans. 617/.« 308/. lOf., 123/. 8j., 30/< 17^., 15i. 8#. 6r/., 
%l \\s, 5c/., and 1/. 5#. %\d» 

2. 2346, at Qs, 8r/., 3« 4f/., If. 8if., 4^., 2</., li</., 
and H— Ans. 781/. ld#. 4^^., 890/. 16#. 8</., 196/. 8#. 4// , 
39/. U. Sd., 19/. 10#. \0d., 14/. ia#. lft</., an<i 
21. 9i. lOid, 

3. 3466, at 2s.. 6d,, 4s., U, 4d., 1|</., and (.— 
Ans. 432/.; ml- 4«., 230/. Ss., 21/. 12«., and 7/. 4#. 



EXAMPLES TO CASE 2. 

4. 6789 lbs., at lOt. 6(/., 6/. lOc/., 2f. 4r/, 7//., 5d . 
and }</.— Ans. 3664/. 4«. 6c/., 1980/. 2i. d(/., 792/. li., 
198/. Of. 3c/., 141/. 8#. 9c/., and 21/. 4#. d}c/. 

6. 7890 lbs., at 6#. lOc/., 7#. 9c/., 8f. 2d,, 9r/., 8r/., 
and }c/.— Ans. 2696/. 16f., 3067/. 7s. 6c/., 3221/. 16^., 
296/. 12#. 6c/., 263/., and 24/. 13#. lid. 

6. 8901 lbs., at 13#. 4d., 16#. 8c/., 12J'. 6c/., 17#. 6r/ , 
19#.6c/.,and2idf.— Ans. 6934/., 7417/.10j., 5663/.2#.6</. 
7788/. 7f. 6c/., 8678/. 9s. 6df., and 83/. 8.v. 11^ c/. 

7. 9012 lbs., at 2ic/., 3}^.. 4^^/., 6|c/., 7}</., and 
9ic2.— Ans. 93/. 7f. 6d„ 140/. 1(>#. 3c/., 168/. 19f. 6d , 
263/. 9#. 3c/., 292/. 0^. dc/., and 347/. 6s. 9d. 

8. 1234 lbs., at 13#. 8c/., 18#. 6c/., 2s. ^d, 3s. ll^c/., 
andd#. Hie/.— Ans. 843/. 4f. 8c/., Il41/.9f., 146/.6«.3</., 
242/^ 18#. lOid., and 183/. 16#. 3id. 

9. 4667 cwts., at 2/. 6«. 8c/., 3/. 13f. 4d., and 
71. 19f. 9c/.— Ans. 10666/. 6s. 8d., 16746/. 13#. 4d^ 
^nd 36478/. 18#. 3c/. 

h6 
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10. 5678 cwt, at 17/. Us. 6id., 13/. 14f. 3}(l., and 
15/. I9s. I0d.—Ans. 99779/. Os. (iS., 77877/. 6s. ^d., 
and 92239/. ISs. Sd. 

11. 6789 cwt, at 12/. 18^. Hid., and 10/. 14«. 9j(/. 
^Ans. 87903/. 8#. IJc/., and 72918/. 2f. O^d. 

12. 7890 cwt., at 5«. ^d,, 7«. 9}(/., and 12^.8 |r/. 
*- Ans. 2120/. Hi. 9c/., 3082/. Of. 7i(/., and 5013/. 8^ . i)d 

13. 8901 cwt., at I3s. 11}(/., I7s. 2id,, and 16#. 9^./. 

— Ads. 6221/. 8s. did., 7658/. 11#. 4id., an<l 
7482/. 4«. Oid. 

14. 1765 cwt., at 7id., lO^d., 9id., and 11}^/. 
— Ans. 55/. 3#. lid, 75/. 7s. 7id., 69/. 1<)f. 7i(f., and 
86/. 14f. 10}</. 

16. 3207 cwt., at 1/. 18^. 9id,, and 1/. 11#. 8|c/.— 
Ans. 6395/. 2f. l^e/., and 5230/. 4s. lid. 

16. 7965 cwt, at 11*. 6Jrf., 7*. l|rf, and U. IJrf. 

— Aim. 4604/. 15#. 3Jy/, 2845/. 16*. Ofrf., and 
4,18/. 0*. 7i«/. 

17. 5678 yards, at lOJf/., 7^7., lljr/., and 8^^/.— 
Ans. 248/. 8*. 3d., 171/. 10*. Si^/., 277/. 13*. 84</., and 
200/. 19*. 5d. 

18. 6789 yards, at 13*. 8rf , 19*. 2d., 16*. 4</., ami 
12*, 8r/,— Ans. 4639/. 3*., 6506/. 2*. j3</., 5544/. 7*., 
and 4299/. 14*. 

19. 7890 yards, at 1*. 2^^/., 2*. 3i(/., 3*. 4)«/., and 
4*. 8«^.— Ans. 468/. 9*. 4id., 904/. 1*. 3</ , 1339/. J 3*. Ud. 
and 1841/. 

20. 8901, at 11*. 44rf., 13*. 84</.» ^7*. 9Jrf., and 
19*. ll|r/.— Ans. 5062/. 8*. lOie/., 6100/. 17*. lOid., 
7927/. 9*. 0|e/., and 8891/. 14*. 6|c/. 



EXAMPLIS TO CASE 3. 

21. 9012 yards, at 2*., 4s., 6*., 8*., 10*., and 12*. 
—Ans. 901/. 4*., 1802/. 8*., 2703/. 12*., 3604/. 16*., 
4506/., and 5407/. 4*. 

22. 1234 yards, at 3*., 5*., 7*., 9*., 11*.-, and 13*. 
— -Aps; 185/. 2*., 308/. 10*., 431/. 18*., 555/. 6#.; 
678/. 14*., and 802/. 2*. 
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23. 2346 yards, at 14#., I6s,, 18#., 2Q#., 22#., and 
24«.-^Ans. 1641/. 10^., 1876/., 2110/. lOf., 2346/., 
2679/. 10#., and 2814/. 

24. 3466 yards, at 16#., 17«., 19«., 2U,, 23#., and 
26#.— Ans. 2692/., 2937/. 12:1., 3283/. 49., 3628/. 16#., 
3974/. Bs., and 4320/. 



EXAMPLES TO CASE 4. 

26. 1746i yards, at Is. 9d., 2#. 6d., d#.4df., 6«. 6<i., 
and 3s. 8</.— Ans. 146/. 9«. 2</., 218/. 3#. 7id., 
290l.\Ss,4d., 480/. 0«. 3e/., and 320/. 0#. 2d. 

26. 1396^ yards, at \7s. 6d, 28s. 9d,, 3Ss. 4d.^ 
and 11*. 24(/.— Ans. 1221/. 14*. 4}rf., 2007/. 2s. 2i</., 
2307/. Is, 8</., and 782/. 9s. 6f|</. 

27; 73691 yards, at l^d., 3Jf/., 44</., and 6Jrf.— Ans. 
46/. 1#. 2ir/., 116/. 3*. 0^., 138/. 3s, 7frf., and 
207/. 6*. b\id. 

28. 8453§ yards, at 1*. 21c/., 2*.9ir/., 3*.44^/., nm'. 
]s. 4irf. — Ans. 610/. 16*. li\d., 325/. 16*. G^Jc/., 
1426/. 11*. 9^rf., and 681/. 4*. ^jrf. 

29. 1786^ yards, at 6s. 4Jrf., 6*. 10}//., 7*. lUrf., 
and 1*. 2|</.— Ans. 671/. 8*. 0A</., 623/. 0*. 2r{j^., 
707/. 6*. 6^\sd., and 109/. 19*. 3,^;/. 

30. 7326^ yards, at 12*. 24^/., 7f. 10*. 3J, and 
6/. 18*. llrf— Ans. 4471/. 13*. l|jf/., 66041/. 1*. 6^d., 
and 6928/. 16*. 7-f^d. 



EXAMPLES TO CASE 6. 

31. 176 cwt. 3 qrs. 14 lbs., at 7/. 6s. Sd.-^Am. 
1297/. l*.8rf. 

32. 132 cwt. 1 qr. 7 lbs., at 11/. 17*. 6</.— Ans. 
1571/. 4*. 2^d. 

33. 144 cwt. 2 qrs. 1 lb., at 10/. 13*. 24rf.— Ans. 
1640/. 10*. 6^. 

34. 166 cwt. 3 qrs; 24 lbs., at 11/. 10*. 9</.~Ans. 
IHIO/. 19*. 6^. 

36. 112 cwt. qrs. 18 lbs., at 9/. 16*. 7|</.^Ans. 
1102/. 16*. U/f^' 



156 kussell's appendix. 

96. 70 08. 6 dwt. 6 gr,, at St. per os.*-^Ans. 
l7l.lU.3id. 

37. 729 oz. 11 dwt 17 gr., at 4f. 9d, per oz. — Ans. 
173/. d#. 6^ 

38. 3^ 02. 19 dUri, 23 gr., at 6$. l^d^ per oz. — Am. 
91/. 7s. 2md. 

39. 134 lb. 14 d¥rt 1 gr., at 3#. 9}<f. per oz. — Ana. 
326/. 14#.5^^. 

40. 965 oz. 16^ gr., at 4f. ^d. per oz. — ^Ans. 
Sll/.3#.0|^. 



^B8tl(M8 tit PRACTICB, PROMI8CUOU8LT ARRANOBO. 

41. Caicalate 7429 lbs., at y., 9d., 15f., and 17/. 
^Ad8. 23/: 4f. 3i«f., 278/. lU. 9r/., 5571/: 15f.; and 
120293/. 

42. Caicalate 2768 lbs., at 2i., 7d., lid,, and lOd. 
—Ans. 23/. 1«. 4i/., 80/. 14«. 8</., 126/. 17#. 4c/., aciJ 
1 15/. 6s. 8</. 

43. Calculate 1249 lbs., at 18#., 2U., 23^., 24r., 
and 25#.— Ans. 1124/. 2s., 1311/. 9^., 1436/. 7x., 
1498/. 16«., and 1561/. 6s. 

44. Calculate 7968 lbs., at I7s. 4ii/., lU. 9i</., 
16f. 4id., and 18f. 24(/.— Ans. 6922/. 4r.^ 4689/. I0«., 
6523/. 16#., and 7262/. lOf. 

45. Calculate 6954 lbs., at 137/. 15ff. Sid. and 
765/. 18#. 10|</. — Ans. 958159/. 15f. 9c/., and 
6819526/. Is. 7ld. 

46. Calculate 1897^ lbs., at 5^. 6df., 3s. 9d„ 
4m. lid., and 7s. 6}</.^An8. 534/. 9/. 2id., 355/. 14«. 2|r/. 
466/. 7s. 6id., and 717/. 7«. 0^. 

* In calcalating sums in Troy Weight, reckon is. for evtry 
dwt., and Id. for every grain, and afterwards take the aliqaot 
|iarts for the price ; thus, 70 oz. 5 dwt. 6 gr. := 702. Ss* 3d. 
and5f.=l)70 5 5 

igi7 11 Si.P-.An8i 
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47. Calculate ^ 37^56^ lbs., at 4f. 2d., 7$. 9d., 
Bt. 6rl., and 9s. Il</. — Ans. 7921. I2i. H^d., 
1455/. 13«. 6id., 1596/. lOf. lUd. and l902l.lU.^d, 

48. Calculate 4863} lbs., at 1/. 14f^ 2</. and 
1/.I7«. 9i(/.— Ans. 8479/. 9«. Bd. and 9379/. 2«. 8f£ 

49. Calculate 1289A lbs., at 13#. 8i<i., 14f. Sd , 
and I9s. 10</.— Ans. 883/. 14f. 3}|</., 945/. 9i. lie/., ami 
1278/. lis. 4ic/. 

50. Calculate 7432|^ lbs., at 17j. 4|r/., ld«., uud 
24#.— Ans. 6457/. 0#. df/., 7060/. 18ir. 1|«/., and 
8919/. Of. 9|</. 

51. Calculate 17 cwt I qr. 19 lb., at 5/. 17«. (id. 
per cwt.— Ans. 102/. 6s. 9|}^. 

dS. Calculate 32 cwt. 2 qr. 18 lb., at 3/. I2s, Sri. 
per cwt— Ans. 118/. 13#.4^. 

53. Calculate 98 cwt. 3 qr. 14 lb., at 1/. 17/. 4} /. 
per cwl — A ns. 184/. 1 1 «. 4(/. 

54. Calculate 112oz. 17dwt.20gr., at 4f. 7i</. 
per oz.— Ans. 26/. 2s. 1|J</. 

55. Calculate 236 oz. 12 dwt 17 gr., at 12#. 6}</. 
per oz.— Ans. 148/. 12#. 8f||</. 

56. Calculate 18 lb. 1 1 oz. 19 dwt 23 gr., at 4/. t^ /. 
per oz. — Ans. 50/. 11/. Sf^. 

. 57. Calculate 3276 ac. 3 ro. 4 po., at 17/. li^lif. Bd. 
per itcre.-^ Ans. 58954/. I2f. 9^</. 

58. Calculate 1264 hhd. 50 gall., at 40/. 17«. M. 
per bhd.— Ans. 51693/. 3/. A^, 

59. 20 tons, 13 cwt 3 qrs.,* at 1/. 4/. 2\d. per ton. 
^ksk%. 25/. Of. 9f|</. 

* If we reckon a ponnd the value of a ton, l«. will be Hie 
Yalne of a cwt. and Sd. of a qr. .*. we say 20 torn, IS c^t. 
S.qfi.i =: 20/. iSf. 9<f. ; and then 

itf «. d. 

U. 1SL 4 ISO IS 9 
2</ n^ 4 « 9 
• i//. = i I 3 6i 
10^ 



£%b 9i.-^Atis. 
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ALLOWANCES ON GOODS 

Gr»u Weight is the whole weight of any commodity, 
iocliidlojc that which contains it. 

Tmrt Weight is the weight of the cask or box, &c. 
which contains any commodity. 

NaU, 1. — ^The weight of that which contains the 
commodity is the real tare ; the established allowance 
for that weight is called the customary tare ; an allow- 
ance for it at a giTcn rate per cwt. or per cent, is called 
froportitmate tare ; and an allowance of a certain nnm- 
ber of lbs. on each package, according to the ascer<- 
tained average weight of a few, is called the mean or 
average tare, 

IXraft is an allowance per cask or bag, &c. on some 
commodities, that the weight may bold out when sold 
l>y retail. 

Note 2. — Allowances were furmerly made called 
Tret and Cloff; the former being 4 lb. on every 104 
lb. or ^ for dust or waste on goods retailed by the lb., 
and the latter 2 lb. on every 3 cwt. or -^ for waste 
also: but these allowances are now generally discon- 
tinued. 

Net weight is what remains after all allowance^ have 
been deducted. 

To find the Net Weight. 

Rule, — First subtract the draft (when any is 
allowed) from the gross weight ; then find the tare on 
the remainder, by taking aliquot parts of 112 lbs. when 
it is at so much per cwt. ; or of 100 lbs. when at so much 
per cent ; or by multiplication when it is at so much 
per cask, &c. on an average ; or by Addition when the 
real tare of each cask or bag is given, which deducted 
from the gross weight <when there is no draft, or from 
what remains after Uie draft is subtracted, when there 
is any, leaves the net weight. 

Note 3.— If the tare, when computed, amount to any 
number of lbs. with a fraction less than i lb., reject 
it ; but, if it be more than i lb., reject it, and increase 
the tare by 1 lb. 
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EXAMPLE. 

What is the net weij^ht of 7 bags of cotton wool, each 
weighing 2 cwt. 1 qr. 2 lb. ; draft 1 ib. per bag, tar« 
2| lb. percent? 

cwt. qn. Ibt. 
2 12 
7 



15 3 14 gross weight. 
7 draa 



2i = ^ ) 16 3 7 

1 16 tare. 



15 1 19 net weight.-^ Anh. 



EXAMPLES. 

1. What if the net weight of 468 cwt 3 qrs. 16 lb. ; 
tare 14 lb. per cwt. ?— Ans. 410 cwt. 1 qr. 3 lb. 

2. What is the net weight of 896 cwt. 1 qr. 14 lb. ; 
tare 8 lb. per cwt. ^— Ans. 832 cwt. 1 qr. 11 lb. ' 

3. What is the net weight of 514 cwt. 2 qrs. 8 lb. ; 
tare 25 lb. per cent. ? — Ajis. 385 cwt. 3 qrs. !^lb. 

4. Find the net weight of 5 chests of souchong, each 
weighing, gross, 1 cwt. 1 lb. ; draft, 1 lb., and tare 
23 lb. per chest. — Ans. 3 cwt. 3 qrs. 25 lb. 

5. Find the net weight and value of 5 bags of cotton 
wool, weighing 12 cwt. 2 qrs. 8 lb., deducting draft 
I lb. per bag, and tare 2} per cent, at 2s. 2d. per lb. 

* —Ans. Net 1368 lb., and value jgl48 4f. 

6. Find the net weight and value of 4 bales of goafs 
wool, weighing, gross, 15 cwt., 2 qrs. 1 lb. ; draft 2 lb. 
per bale, tare 4 lb. per cwt. at 4«. 6d, per lb. — Ans. 
Net 1667 lb. and value j&375 U. 6d. 

7. Find the net weight and value of 4 barrels of rice, 
weighing, gross, 11 cwt. 1 qr. 13 lb.; tare 2 cwt 1 qr. 
17 lb., draft 2 lb. per barrel, at 19#. 6d. per cwt — 
Ans. Net, 8 cwt. 3 qrs. 16 lb., value £S 13#. ^d. 
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8. Find tlie net weig^Iitof 6 barrels of rice, weighii;jt 
as follows: No. 1,-4 cut 4 lb.; tare 69 lb. No. 2. 
-^3 ewt. 3 qr. 18 lb. ; tare 66 lb. No. 3,-4 CMt. 
Iqr. 14 1b; tare 62 lb. No. 4, — i ewt 1 qr. 181b ; 
rare 63 lb. No. 6,-3 ewt 3 qr. II !b. ; tare 60 lb., 
and draft 2 lb. i>er barrel. — Ans. 17 ewt 3 qr. 7 lb 



PROPORTION. 



l>f/Siit//oii.-*PROPORTiON is that rule by which 
m number is found, having to a given number the 
same ratio which b between two other given num- 
bers ; or any given pairs of numbers of the suim 
kind 

Note l.-^Tbe author* of an eminent work defiuest 
the ratio of two numbers to be the quotient- of th« 
greater divided by the less, as 4 I 12 = 3, and 12 to 
4 r=; 3, also ; but the one he denominates the oieendiM/^ 
raiiOf and the other the descending ratio^ And a sys- 
tem, the joint production of two gentlemenf equally 
eminent with the former, informs us that the ratio of 
.two numbers is the quotient arising from the division 
of the first by -the second, as 4 I 12 = |, or 12 I 4 n 
3. Innumerable instances of diversity of opinion 
could be produced with regard to the definition of tba 
term ratio ; but it will sufficiently answer our present 
purpose ifi consider it as the quotieiff of the second 
divided by the first, as 4 ! 12 = 3, or 12 I 4 =s iJ. 



* This g4!titleiiian is the writer of the articles Prosody, 
QttSntlty, and Versification, in Dr. Rees's Cyclopttdia. 

f Davidson, of Burntisland, and Scott, of Edinburgh. 

t M'Dongallg of Stirling Academy, in his work^ defines it 
in this way. 
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Rule. — 1. Pat that namber as the third tcnn, whieb 
is of the same kind of thing with what is sought. 

2. Then take any pair of numbers of the same kind, 
and consider, from the ratio which exists between 
thc^, whether the answer should be more or less than 
the third term. 

3. If more, put the greater of the two numbers as 
the consequent or second term, and the irftn as the 
antecedent or first term ; but, if the answer should be 
less than the third tertii, the contrary. 

Remark, — 1. This is all that is necessary in stating a 
question consisting of three numbers only. 

4. The remaining pairs of the same kind, if any, 
must be managed precisely the same as the first, 
placing the antecedents and consequents perpendiou- 
Wly under each other. 

Note 2. — ^An antecedent is the first, and a consequent 
the last of two numbers compared with each other. 

Remark 2. — ^The above method of arranging thB 
terms supersedes the necessity of distinguishing prcK 
]>oTtion into direct and inverse, and simple and com- 
pound. It is a useless distinction, calculated only to 
perplex the learner, and conse^ently to retard his 
progress, as well as to subvert tiie simplicity of Pro- 
portion. 

5. Next reduce the third term ^o the lowest name 
mentioned in it, and each pair of antecedents and con- 
sequents to the same denomination. 

6. Then the third term multiplied by the product of 
the consequents, and this last product divided by the 
product of the antecedents, will give the answer in the 
same name or denomination in which the third term ' 
was left, which, if necessary, must be brought to the 
highest denominatiQii of its kind. Or, 

Rule 2."— Place the third term, and all the conse- 
quents, with the sign of multiplication between them 
above a horizontal* line, and all the antecedents in the 
same manner under it ; then proceed as in Case 4 of 
Arithmeticsd Fraetions. This will produce the answer 
in the denomination in which the &ird term was left. 
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Rnle 3.~The third term multiplied by the ratio of 
the first and second products will produce the answer. 

EXAMPLE I. 

If 144 lbs. of tea cost 60/. Us. 6d. what should be 
fiTen for 1008 lbs. at the same rate? 

Method l.^Ruie 1. 
lb. lb. £ s, d. 

144 : 1008 :: 60 17 6 

40 

2436 sixp. 
1008 



19480 
2436 



2454480 
144' 

204540 



ri2) 
(.12) 



^ ) 1704,6 sixp. 

£4aG 2 6.— Ans. 



Method 2.^'RuU 2. 

2435 X 1008 _ 2345 X 84 _ 2345 X 7 

144 "" 12 "" 1 

sixp. = J&426 2s. 6d. — Ans. 



= 17045 



Method 3.— Rule 3. 

The ratio between 144 and 1008 is 7 .*. £60 I7s. 6d.X 
7 = 1^426 2s. 6rf.— Ans. 

Remark 3. — This question belongs to the class of 
Direct Proportion. 

Elucidation, — Method 1. As money is wanted for 
the answer, jS60 I7s. Bd. are placed as the third term ; 
and, since 1008 lbs. must cost more than 144 lbs., 1008 
are put as the consequent, and 144 as the antecedent ; 
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the third term is reduced to its lowest iiame, that is^ 
Mxpences ; the antecedept and consequent are already 
in the same name ; afterwards the second and third 
terms are multiplied together, and the product divided 
by the first which produces the answer in sixpences, 
and these sixpences divided by 40 ^yes the answer in 
pounds. 

Method 2. — The fractional form of this method evi- 
dently shews that the second and third terms are mul- 
tiplied together, and their product divided by the first, 
and is managed as directed in the notes of Case 3 in 
Arithmetical Fractions. (See first Case 4, then Case 3, 
and afterwards Case 2.) 

Method 3.— The ratio of 144 I 1008 = 7 ; therefore 
the third term multiplied by 7, agreeably to the third 
rule, gives the answer. 

Note 3. — ^When the first and second or first and third 
terms are divisible by any number whatever without a 
remainder, the quotients, instead of the original num- 
bers, may be used : for example, let 24 and 06 bo 
either the first and second, or first and third ; then 
24 ! 96 = 4 the ratio ; now let us divide both by 12, 
and we have 2 .' 8 = 4 the ratio, as before. Again, let 
us divide these quotients by 2, and we have 114=4 
the ratio, as before. Now, since the ratio is the same 
in each case, it follows that any numbers having the 
same ratio will produce the same results ; but, as small 
multipliers and divisors are more easily managed than 
those of greater magnitude, this abbreviated method is 
therefore preferable to the general one, as exhibited in 
Method 1. 

Note 4. — In many cases, particularly when the second 
term is a number not greater than 144, the third term 
need not be reduce J, as in Method 3. 

Note 6. — ^The antecedent and consequent of each 
pair of terms are brought into the same name for the 
purpose of reducing them to simple numbers, which 
are more easily managed than compound ones. 

Note 6. — ^The reason why the second and third terms 
are multiplied together, and their product divided by 
the first, may be very simply explained ; thus — If 2 
yards of cloth cost J! I, what should be given for 24 
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yards? If iff 1 were the price of 1 yard, it is eTident 
t^t jff24 woald be the price of 24 yards ; but, as ifl 
is not the price of 1, but of 2 yards^ half of jff24, or 
1^24 divided by 2, must therefore be the Answer. 

It is obvious, then, from tliis demonstration, tiiat 1 
and 24 are multiplied together, and their product 
divided by 2, which is agreeable to the rule, and which 
win be seen by the following stating. 

yds. yds. £ 

2 : 24 :: 1 
1 

2)24 



1^12.— An^. 



But better thas 
yds. yds. iff 

2 : 24 :: i 

1 jffl2— Ans. 



aXAMPLB II. 

Lent my friend iffSOO 7s. 6d, for 147 days, how Jong 
should he in return lend me jff250 3#. 9d, ? 

£ s. d. £ s. d. da. 

250 3 9 : 600 7 6 :: 147 

20 20 2 



5003 10007 2d4 da.— Ans. 
4 ' 4 



20016 threep. 40030 threep. 
4003 8006 
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Retnark 4. — I'his question belongs to what is ffene- 
rdly oftlled Inverse or Reciprocal Proportion ; but it 
is, more properly speaking, in inverte ratio. 

Elucidation, — First, as days are wanted, 147 days 
are pat as the third term ; then, as 1 must have the 
nse of a small sum longer than my friend had the nse 
of a larger one from me, the greater is placed as 
the second terra, and the less as the first ; then tliey 
are both divided by 6, and afterwards by 4003, (per 
Note 3 ;) and, as the first term is reduced to unity, the 
number which stands in the second term is therefore 
the ratio ; consequently, the third term multiplied by 
this will produce the answer, per Rule 3. 

EXAMPLE III. 

If 336 men, in 5 days of 10 hours each, dig a trench 
of 5 degrees of hardness, which is 70 yards long, 3 wide, 
and 2 deep, what length of trench, of 6 degrees of hard- 
ness, 5 yards wide, and 3 deep, may be dug by 240 
men, in 9 days of 12 hours each? 



Method 1. — NoU 3. 



aiite. 


coDse. 


336 m. I 


240 m. 


5 d. : 


9 d. 


10 h. 


12 h. 


6 d. 


6 d. 


6 w. 


3 w. 


3 d. 


2 d. 


16120,00 


: 7776,00 


216* 


864 


24 


72 


2 


36 yardi 


— . 


«i*-i 


1 








long. 
70 yards. 



168 Russell's appendix. 

Method 2, — See Moltiplieation of Arithmetical. Frac- 
tions. 

_ 4 

70x24bx 9X12X5X3X2 
336X5 XlOX 6X5X3 — 4X9— 36 yds.— Ans. 

28 ~ " " 

2 

Method 3. 

7776 1944 486 54 



77760 -f- 1512000 = 

= -— the ratio ; 
35 



15120 3780 945 105 



Then 70x 18 -r- 35 = 2 X 18 = 36 yds— Ans. 

Remark 5. — This is what is denominated Com- 
pound Proportion. 

Elucidation, — As length is wanted, 70 yards are pnt 
as the third term ; then the first pair of terms of the 
same kind is 336 and 240 men ; now, if 336 men dig- 
70 yards, 240 men will di^ less ; .* 240 being the less 
number, is put in the second term, and 336 in tlie 
first: the second pair is 5 and 9 days; if 5 days pro- 
duce 70 yards, . 9 days will produce more ; .•. 9, being 
the greater number, is put as the second term : the 
third pair is 10 and 12 hours ; if 10 hours produce 70 
yards, 12 will produce more ; .*. 12 is pat as the second 
term : the fourth pair is 5 and 6 degrees of hardness ; 
when the earth is 5 degrees of hardness, 70 yards are 
produced ; when it is a degree harder, less work c^n 
be done ; .*. 5 is put on the second term : the fifth pair 
is 3 and 5 wide ; if 3 wide require 70 long, 5 wide will 
require less in length ; .*. 3 is put in the second term : 
the last pair is 2 and 3 deep ; if 2 deep require 70 long, 
3 deep will require less ; /. 2 is put in the second 
term. 

And, agreeably to Rule 1, the third term multiplied 
by the product of the consequents, and divided by the 
product of the antecedents, would have produced the 

answer; fhus, 777600 X 70-^1512000 = 36. But we 
have preferred the abbreyiating method, and thercfoie 
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have employed 100 as the diyisor of the first and second 
terms ; then 70 for the first and third ; and afterwardit 
9, 12, aflid 2^ for the first and second. As the first and 
third terms are reduced to unity, the second or middio 
term is iSierefdre the answer. Had the first and second 
been 1, the third term would also haye been the 
answer; or should they be any two numbers whatever, 
proTided they be the same, the same result will follow: 
for, as the first term is a divisor, and the second and 
third multipliers, it follows that when the first and 
either of the other two terms are the same, the remain^- 
Ing terra must be the answer ; for, if we increase any 
number in any ratio whatever, and reduce its increase 
by the same ratio, it roust necessarily be exactly what 
it was before any such Multiplication or Division was 
employed. 

The second and third methods will be very easily 
understood by consulting first Ca$e 4 and then Ciue 3 
hi Arithmetical Fractions. 

Renuttk6, — It is clearly evident, from the above 
methods of solving this question, which consists of 
13 terms, that Compound Proportion is just as easily 
worlrod' as Simple Proportion: this is the only r^eason 
for the author having included both under the general 
term— Proportion, 

BXAMPLB8. 

1. If 2 lb. of tea cost \Qs. what cost 6 lb. ?*•— Ans. 
rf2 8#. 

2. If 6 lb. of tea cost £2 8#. what cost 2 lb.?--Ans. 

3. If 16f . be the pricls of 2 lbs. of tea, how many 
pounds can I get for £2 8#. ?— ^Ans. 6 lb. 

4. If I pay £2 %8. for 6 lb. of tea, how many lbs. 
can I have for \Q$ ?— -Ans. 2 lb. 

5. If 3 lbs. of bohea cost 27#. 6d. what is the value 
of IB lbs. ?— Ans- £% 5*. 



*.Tbie three followtni; queBtieas are deduced jfrom this. 
Every example admits of being varied in the same manneri 
it would, therefore, be a very good exercise for the pupil 
to vary each example, at least the greater part of them, in 
the same way. 
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6. If I pay 6i. 6d^ for 7 lb. of sugar, what is the 
price of 1 cwt. ? — Ans. £4 Ss, 

7. If 12 lbs. of cinnamon cost 18#. 4fL what cost 
84i lbs. ?>-Ans. £6 9t. Hd. 

8. If a cwt. of cheese cost £& \0$, QtL what is the 
price of a stone? — Ans. 13#. i>i(L 

9. If a piece of dimity of 56 yards cost jff5 18#. 
what must be given for 29} yards? — Ans. £3 2#. 8i</. 

10. If a piece of print measuring 19| yards cost 
£B I3t. 9d, what cost 135(H yards ? — Ans. 
1^593 18#. 9^. 

U. If the expense of house-keeping for 7f weeks 
be 1^40 13«. 8}</. what is the yearly outlay. Allowing 
^ weeks to the year?— Ans. iff297 Of. 2}}^. 

12. The house-keeper's wagos are 50 guineas per 
year ; she has been in the family from January 8th> 
till October 26th, 1824; what have 1 to pay her? 
—Ans. jg42. 

13. If 24 men cut down 32 acres of com in 1 8 days^ 
how many men will it require at that rate to cut down 
128 acres in 36 days? — Ans. 48 men. 

14. If 24 men cut down 128 acres of com in 36 
days, in how many days will 12 men cut down 32 acres 
at that rate ? — Ans. 18 days. 

15. If 24 men cut d(iWD 128 acr^ i^i 36 days, how 
many acres will 12 men cut down at that rate in 18 
days ?— Ans. :J2 acres 

16. If 8 horses require 40 guineas' worth of hay in 
6 months, when hay sells at 8^. per stone, how much 
will it require to maiqtai|i 7 horses 11 months, when 
hay is as low as 5(f. per stone ? — Ans. jg:42 2#. 2\d, 

17. If an iron bar, 4 feet long, 3 inches broad, and 
1^ inch thick, w^igh 36 lb. how much will a bar weigh 
that is 6 feet long, 4 inches broad, and 2 inches thick? 
—Ans. 96 lbs. 

18 If a person travel 12 hours a day, and finish 
his journey in three weeks, how long would the same 
journey take him if he travelled only 9 hours a-day ? 
-i-Ans. 4 weeks. 

19. Three outlets to a large cask will empty it in 
30 minutes ; how many such outlets will perform the 
same thing in 3| minutes? — Ans. 24 outlets. 

20. If jg756 17f. 6i/. as a principal, gain 
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£S7 10#. V^d. in 12 months^ what priBcipd will fain 
the same sum in Sf months ? — ^Ans. jf2S22 18#. 4J. 

31. How much souchong tea, at 7#. 6d. per lb. ninst 
be i^ven in exchange for a cwt of congou, at 6«. 8J. f 
«-An8. 90|> lbs. 

23. How manj men must be employed to perform 
a piece of work in 2 dajs that 3 men can do in 6 ? — 
Ans. 9 men. 

23. As 12 inches long, 12 broad, and 12 deep, 
make a solid foot, what leng^ of limber which is 7 
inches broad and 3 inches thick, will constitute a solid 
foott— Ans. 82f in. 

24. If 16 oxen be at grass 3 weeks for £9 6#. M, 
bow many oxen may graze on tlie same pasture 12 
weeks for £lb 13«. 4</. ? — Ans. 8 oxen. 

2&. If 21 apples are of the same value as 29 pears, 
how many apples are worth 87 pairs? — Ans. 63 apples. 

26. How much land will be requisite to produce 
as much com, when the fertility of the soil yields 100 
fuld, as was produced on 20 acres when the seed 
yielded 60 fold? — Ans. 12 acres. 

27. If 300 men in 6 days can build a fortification ^ 
450 yard? long, 9 yards wide, and 6 feet high, in how 
many dajs will 425 men construct a rampart 1200 
yfirds loii^, 12 yards wide, and 12 feet high? — Ans. 
30^ days. 

28. If the freight of a steam-boat of 360 tons bur- 
then, for 8 months, be i^36, what shoald be paid for 
the hire of a similar vessel of 270 tuns for 12 months ? 
—Ans. jg828. ^ 

29. How long should A accommodate B with thp 
loan of jf739, who lent A 1^1200 for 130 days?— 
Ans. 2117^ days. 

3P. Tlu-ee valves will exhaust a reservoir in 1| 
hour ; how many sach valves will empty it in 15} mi' 
nutes? — Ans. 20^ valves. ' 

31 . How many yards of cloth may be purchased for 
80i guineas, at the rate of 5«. Zd. per eU English ? — 
Ans. 402 yds. 2 qrs. 

32. If a ball of 18 lb. be shot from a cannon with 
such a force as to send it 100 feet in a second, with 
what velocity would a ball of 24 lb. move were it im«- 
pelled by Uie same force? — ^Ans. 75 feet 

i2 
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33. There are two equal parallelosprams ;* the 
length of the one is 10 feet, 6 inches, ami its breadth 
7 feet, 3 inches ; the breadth of the other is 4 feet« 2 
inches: what is its length? — Ans. 18 feet, 3 i^ inches, 

34. If the sixpenny loaf weigh 4 lbs. when floor is 
at 2$. per peck, what should be its weight when flour 
rises to 2t. 9d, per peclc? — Ans. 2 lb. 14 oz. BA- dr. 

3d. There is a monument which throws a shadow 
of 240 feet, at the same time that an elevated staftof 3 
feet, 4 inches, throws a shadow of 6 feet: what iathe 
hci^t of the monument?— Ans. 133 ft. 4 in. 

36. The battering ram of Vespasian weighed 
100,000 lb. and was moved, let us admit, with sudi a 
Telocity as to pass through 20 feet in 1 second of time} 
and this was found suflScient to demolish tlie walis of 
Jemsnlem. With what velocity must a cannon ball, 
that weighs but 30 lbs. be moved in order to do thd 
same execution ?-*Ans. 66666 ft. 8 in. per sec. 

37. Suppose a person to travel 162 miles in 7 days,, 
when the days are 12 hours long; how many days 
will he be in travelling 576 miles when the days are 
16 hours long? —Ans. 18fJ days. ' 

38. Sold d28f yards of cloth for jg317i : how much 
should 1 receive lOr 26 j yards?— Ans. £25 df. 10J^}</^ 

39. If 1080 men consume 42 hlids. of wine m 3 
weeks, at the rate of | of a pint tu each man per day« 
how long will 500 hhds. serve 360 men, at the rate oi 
1| pint to each man per day ?— Ans. 58 wks. S-^ da^ 

40. If -f^ of an ell English cost lOt. 2^. what will 
i of a yard cost ? — Ans. 8*. 

41. If •}■ of ^ of a yard cost f of j of a poand^ 
what will 179 ells Knglish cost ?— Ans. £\Q9 15«. 6^. 

42. If I have 3^ cwt. carried 15} miles for 4 gui- 
neas, how far should 9} cwt. be carried for 20 guineas? 
— Ans. 30^ miles. 

43. If 248 men in 5} days, of II hours each, dig a 
trench of 7 degrees of hardness, 232^ yards long* 3} 
wide, and 2| deep, in how many days of 9 hours long 
will 24 men dig a trench of ,4 degrees of liardnes«| 
3374 yards long, 5} wide, and 3t deep?— Ans. IddJl- da. 

■ 

* A parallelogram is a right-lined qaadriiateral (or fignra 
9i four sides) whose opposite sides are parallel and equal* 
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44. I afl^eed to pay 075 guinea for the carriage of 
lL5 tons of goods 2J9 miles : what is that per c\\ t for a 
mile?— Aos. -fff farthing. 

45. If 4 compositors, in 16 days, of 12 honrs long, 
can compose 14 sheets of 24 pages each sheet, 44 
lines in each page, and 40 letters in a line ; In how 
many days, of 10 hours long, may 9 compositors com- 
pose a YAlnme consisting of 30 sheets, 16 pages in a 
sheet, 48 lines in a page, and 45 letters in a line ? — 
Ans. 14|fday8. 

46ii If 4 4x>mpositors, working 12 hours for 5 days 
in esM^.week, eatn in 9 weeks compose 3 Tolames of 10 
Sheets each, 24 pQges being in each sheet, 44 lines in a 
page, and 40 letters in a line ; in how many weeks, at 
9 hoars, for 6 days each, may 14 compositors set up 7 
Toluines o£ 15 sheets, of 16 pag^s each, having 48 
lines in a page, and 55 letters in a line? — Ans. 
lO^eeks. 

Remark 7. — Questions in Proportion may very fre- 
quently be splved mentally; thus, 1. If 12 persons 
spend j^40 iU 9 months, how much should 18 persons 
spend in 4 months'? If 12 persons spend jS240, 18. 
persons may spend a half more .*. d$240 -|- 120 = 
jf 360 ; but 4 months' expenditure must only be half of 
8 months' .*. iC;d60 -r 2 = jS180.—- Ans. 

240 
Or — = ^£'30 ex|>endod per month by 12 persons. 

8 

A of 30 = — 

.'. 45 expended per month by 18 ditto. 

And .•. 45 X 4 = 1^180 spent by 18 in 4 mo.— Ans. 

2. How many cwts. may be carried 4 miles for lOf. 
if 10 cwt can be carried 8 miles for 5*. ? If 5f. pay the 
carriage of 10 cwt 8 miles, it is evident that 10*. will 
pay for 20 cwt. the same distance, namely, 8 miles, or 
40 cwt. 4 miles. Tlie answer is .*. 40 cwt 

3. if 10 labourers, working four hours a day, do a 
piece of work in 3 days, bow long will 6 labourers, 
working 5 hours a day, take to do it ? — ^If 10 labourers 
do it in 3 days, 30 will in 1 day ; and, if 30 do it in I 
day of 4 hours, 120 will finish it in 1 day of 1 hour, .% 

I 3 
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1 require '20 days of I hour each to do the 
or 5 hours each they will be able to accom- 
plish it in \ of 20 days, which is 4 days : — Ans. 



DISTRIBUTIVE PROPORTION. 

Definition. —Distributive Proportion is that rule 
by which the stock, loss, or gain, of two or mre 
persons jomtly concerned is divided in proportion 
to the share of each. Bnt^ when their stocks have 
been employed unequal times, the stock, loss, or 
gain, is divided in proportion to the complex ratio 
of each share, and the time of its continuance. 

Case 1. — When the capital is divided into different 
shares, to find each respective gain or loss. 

iifufc.— Divide the gain or loss by tlie number of 
shares; this quotient multiplied by the shares each 
partner holds, will give his share of the gain or loss* 

EXAMPLE. 

Watson, Watts, Wilkinson, and Williams, purchase 
the ship Getn-gina, consisting of 18 shares-, Watson 
bought 6 shares. Watts 7, Wilkinson 3, and Williams 
2. They receive of net freight for a voyage 
1^15 14#. 6d. How much of tills sum ought each to 

receive? 

£ s, d. 

6 1315 14 6 



"{ 



3 1 52 12 5 

17 10 9f X 6 X 7 X 3 X 2 



105 4 10 Watson's share. 
122 15 7t Watts's ditto. 

52 12 5 Wilkinson's ditto. 

35 1 7i Williams's ditto. 

£Z\a 14 6 Proof. 
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Can 2. — When each particular stock, and the gam 
or loss, are gives, to find each respective share of that 
gain Of loss. 

Rule, — ^As the total stock is to the stock of each 
partner, so is the total gain to the gain of each. 

fiXAMFLB. 

Three merchants, A, B, and C, enter upon a joint 
adyentore ; A adyances £160, B jS300, and C jS450. 
Hiey make a clear g^in of jffiOO : what is each per- 
son's share of this gain? 

150 + 300 + 450 =r jfOOO total stock. 

£ s, d, 

900 : 150 : : 400 : 66 13 4 A's share. 

900 : 300 :: 400 : 133 6 8 B's share. 

IKK) : 450 : : 400 : 200 C's share. 



jS400 Proof. 



Note 1. — As the above method would be rather 
tedious when the partners are numerous, it is preferable 
to divide the whole gain or loss by the total stock, and 
the quotient wiU be a common multiplier for each 
partner's stock ; thus, 

- rr = •, common multiplier. 

£ *• d, 
150X4 ^. , ^ ^ 

••. — Tj — = 66 13 4 As share, as before* 

300X4 ^. , 

- — g — = 133 6 8 B's share. 

450 V 4 
Aid ^ =200 C's share. 

111 
jg400 0.— Proof. 

Ckte 3.— When the dividend is to be proportioned 
to the time the capital is employed. 
2{ii2e,— As the siim of the prodacts of the lerejal - 

i4 



.'176 MVBSEhh's APFBNiaX. 



_ iato the times they JM^$:Jbeen J^espeotiyely 

#Alpioyed is lo each particular product, so is the whole 
dividend to each individual share. 



EXAMPLE. 



A deposits jf 100 for 5 months, B jS120 for 4 montli^, 
and C jgl40 for 3 months; they gain jS120; required 
ttie share of each? 

A = 100 X 5 t= 600 
B = lao X 4 =1 460 
C == 140 X 3 = 490 

1400 

Then 14 : 6 :: 120 : 4^ IT :Jf yA'jsJdNire, 
140 : 48 : : lao I 41 2 lOf B's-nKito. 
140 : 42 : : 120 : 36 C's ditto. 



1^120 Q Proof. 



- - / 



EXAMPLES TO CASE T. 

f 

1. Divide a guinea amongst three persons, in the 
proportion of 4, 2, and 1.— 'Ans. 12f., Qi., and :3«. 

2. Divide a sovereign amongst 5 persons, in tbe pro- 
portion of 6, 6, 4, 3, and 2.— ^Ans. 6s,, b$,, 4«., 3«., 
and 2«. •• 

9. I/et the least common multiple* of ^e 9 digits 
be divided into 9 such parts that snail be^to eiach o&er 
as 1, 2, 3, 4, ^,.6, 7, 8, 9, respectively. r^Ans. 66, 
112, 168, 224, 280, 336, 392, 448, and 604. 



EXAMPLES TO CA«B 2. 

4. Three merchants, W, A, and R, freight a ship 

with wine; W puts on-board 360 tons, A 600, and 

i' ' ■ ' ■_ 

* To find the least common midtiple. see BedttctfioB elT 
ArvMhBietieal ^aobtas. 
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R 2dC: in a storm, 180 tons were thrown overboard: 
t\ bkt loss does each sustain ? — Ans. 57i^ W's loss 
Hl^A'B ; and ¥M^ R's. 

6. W, A, and R, buy a ship for ^1750 ; of which 
W paid je840, A i?485, and R the rest The net 
freight for a voyage is jS145 16«. : how rouc(i of this 
snm should each receive?^ Ans. W. £69 19#. 2|i/.; 
A ^40 7i. 10^; and R £35 7s. Ilff. 

6. Four partners^ A, B, C, and D, by several losses, 
found their stock redaced to jf 1000 ; in consequence 
of which they dissolved piattnersliip : in what propor- 
tion shall their diminished capital return to them, smce 
A originally advanced je640, B 1^250, C £900, and 
D £1000?— Ans. AjS413 7^.11^^; B jfl91 7i.^i^i 
C £229 lOr- mid. ; D £7Qb lis. 6^d. 



EXAMPLES TO CASE 3. 

7. R> L, I, Z, and A, embark in business ; £ puts 
in, as cnpital, j^dOfbrd months ; L je785 for 4 months ; 
1 jf 1116 for 5 months; Z jg7176 forO monlhs; and A 
£730 for 7 months : their gain is jS2300: what Is each 
individual's share of it ?— Ans. B £97 lOs. M\d. ; L. 
£172 2«. Umd. ; I j€2l6 17«. 5^^. ; 2^ 
iei674 I3i. b^id. ; and A J^IOS \5t, 7|^. 

8. A, B, C, and D, rent a grass inclosure, for 
which they agree to pay £90. A put in 18 cattle for 
100 days ; B 16 cattle for 120 days; C 20 cattle for 98 
days; and D 7 cattle for 280 days ! bow much of the 
rent should each pay ?— Ans. A jSI8 16#. llf^* ; B 
rf20 2#. If iW.; C ,g20 10#. 5Hf*. ; D je20 10*. 6H}^dL 

9. A family of 8 persons took a large house for jfflOO 
per annum ; at the end of half the year they took 3 
lodgers, and 4 weeks after 3 more, and so on for every 
successire 4 weeks during the remainder of the term :^ 
what must ope of each ols^s pay per ye^k of the rent? 
'•^ Ansr. 2t.9^id. f ' 

10. In an Arabic manuscript was found the fotlow- 
ing remarkable decision :— Two Arabians sat down to 
dinner ; one had 6 loayes, and the other 3 : a stranger, 
pMing by, desired permission to eat with them, to 
wlilch thev iagre^d. The piirty hairilig filched, the 
•tranii^ lidd aoWii'8 pieces of mcttiey, and' depwted. 

I 6 
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The proprietor of the 5 loayei took up 6 pieces, and 
left 3 for the other, who objected, and insisted on hidf. 
The cause came before Ali, the chief magistrate, who 
ffave the following judgment :-^f jet the owner of the 6 
loayeshave 7 pieces, and the owner of the 3 loaves 1. 
Was this decision right? — Ans. Yes. 

1 1. Four persons met at the foot of Benlomond, and 
purposed reaching its summit before sun-rise, thatlfaej 
might have the pleasure of seeing Uie bright landnary 
rise with mig^ti<' grandeur : A hi^ 6 pints of Highland 
whiskey with him, B 4i, C 3i, and D (who was an 
expert accountant,) told the others that hekaid no 
whiskey, but that, if they allowed him to. partake 
equally with themselves, that his exact proportion 
would be 10#. lOd, : this they agreed to, but qaarreK 
led about the division of the money ; it was therefore 
deferred to the decision of D, who gave A 5s, lOd. 
B 4f. 2d., and C lOd. Was it divided justly?— Ans. 
Yes. 

12. Three persons traded together; A's stock was 
£S9 5#., B's £92 15^., and C's £SS lOs. ; their 
respective gains were jg25 lOs,, jg37 2«., andj^24 4s,z 
also, if the times that each person's stock was employed 
in trade be added together, the sum will be 23 months. 
How long was each man's stock in trade?* — Ans. 
A 5 mo., B 7 mO', C 11 mo. 



tmm 



SIMPLE INTEREST. 

Definitiah.'^l. Simple Interest is an allowance 
given by the borrower to the lender of money, at a 
certain rate per cent, for a, definite space of time. 



* Reduce -each man^s stock and gain into one denonmia- 
tion, and mjaltiply each man's gain into all the stocks except 
his own. Then, as the snm of the prodncts isto each man's 
prodocti so is the som of the tim^ to the time of each, , 
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2. The»principai is the snm lent. 

3. The rmte per cent, is what the borrower agrees 
to pay for the use of each £100 for a year. 

4. Ihe amount is the sum of the principal and 
interest. 

Case 1.— For Tears. 

RuU 1.— Multiply the principle by the rate and 
tiuie, and diyide by 100. Or, 

2. Take aliqaot parts of 100 for the rate, and multi- 
ply by the time. Or, 

3. Multiply the rate and time together, and take 
aliquot parts of 100 for the product Or, 

4. 100 : princijpal :: rate multiplied by the time to 
the interest required. Or, ^ 

5. Miiltiply the principal by the years, and divide 
by the quotient of 100 divided by the rate. 





EXAMPLE 


. 


What is the interest of jf 500 for 3 years, at 5 per 
cent per annum ^ 


By RuU 1. 

£ 

500 

5 

2500 
3 






By Rule 2. 

£ 
5 = ,V ) «K) 

25 
3 

1^5.— Ans. ^ 


jr75.00.— Ans. 


By Rule 3. 


By Rule 4. 


3 X 5 = 15 


100 ; 


:50o 


:: 5 X 3 : jf75.— Ans. 


' £ 
10 = 1^)500 








5 = 4 ) 60 
25 






• 


jrr5.- 


-Ans. 
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3 



2,0 ) 1^,0 



j^5.— An^ 



Gue 2.*Fomoiitkf • 

HicXe l.«-Maltiply the principKl by the Bumtiier of 
monthly fuid t^e prodact is (he aziswer iii pe^ce, when 
tne rate 18 5 per cent. Or, 

2. Reckon a penny for every pound of the principal 
for each month for the interest at 6 per cent. Qr, 

.3. Of as many shillings a3 there are pounds in the 
principal take aliquot parts for the nuii>)>f^. of inpn^hs, . 
when at 5 per cent. Or, 

4. Multiply the principal by the number \)f months, 
and divide by the quotient of 1200 divided by tiie rate 
for the interest at any given rate. 

EXAMPLE. 

F'md the interest of j^dOO for 6 months, at 5 per 
c^t; per aopum. 

By Rule I. By Rule 2. 

£600 4,0 ) 50,0 sixp. 

6 ■■■■ " ■ " !■■ . 



12 ) 3000 pence. 
2,0 ) 26,0 

jS12 10.— Ans. 



jffld 10<-*And. 



'\ . 
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By Rule 3. 


By Rule 4. 


6 = i ) 500 shil. 


nOO -^ 5 = 240 


2,0 ) 25,0 

£\2 10.— Ans. . 


500 
6 

24,0)300,0 


• . 1 




jgl2 10.— Ans. 



Case 3.-f-For weeks. 

- -Ride l.--^aTing' foand the interest for 1 yenr, say 
62 weeks : the given weeks II the interest of I year to 
Hie interest required. Or, : 

2. Having fojxhd the interest fot 1 ;f ear, take lAiqitot 
partflT ofd2for die givcniveeks. Or, 

3. Maltiply the principal by the given weeks, an4 
4lvi4e by the quotient of 5^00 4iyMie4 hy the, rate. ; 

EXAMPLE. 

What is the interest of j^500 fpr 39 weeks, at 5.per 
^nt per annum ? 

By Rule U 

A) 600 

25 int for 1 year. 

" wks. wks. £ Ji e. 
Then 52 : 39:: 26 : 18 IS^-^Ans. 

By Rule 2. 

£ 
26 wks. = ^ ) 25 int. for 1 yr. 

13 ^s. = 4 ) 12 lb 
. 6 5 



£1% 15.-^Ans. 



1*1 '11 
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5200 -7- 6 =: 1040 

1^500 
38 



1040 ) 19500 



1^18 15.-^An8« 



CtM 4.— For days. 

Rule 1.— Multiply tbe principal by the days and by 
twice the rate, and divide by 73000. Or, 

3. 365 : given days :: 1 year's interest to the interest 
required. Or, 

3. Multiply the principal by the days, and divide by 
7300 for the interest, at 5 per cent Or, 

4. Multiply the principal by the rate and days, and 
divide by 36500 for the interest, at any given rate. 
Or, 

5. Multiply the principal by the days, and divide by 
the quotient of 36500 divided by the rate. 

EXAMPLE. 

What is the interest of £500 for 146 days, at 5 per 
cent, per annum ?. 

By Rule 1. 

jf500 
146 



73000 

10 twice the rate. 



73,000 ) 730,000 

jglO. — Ans. 



By Rule 2. 
5 = ^ y 500 

jg26 =: I yr's int, 

da. da. iff jf 

365 : 146 ;: 25 : 10.^An8. 
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By RuU 3. By Rule 4. 





jffdOO 
146 


Ins. 

36( 
73,0C 


By Rule 5. 

WO ^ 6 = 

1^500 
146 


365,00 

7300. 

1. 


jfdOO 
6 


73,00 


) 730,00 
jglO.— J 


0500 
146 




) 3650,00 
jSIO.— Ans 












) ) 730,00 
iflO.— Ana 





iVble.— Interest for days at 6 per cent, may be founa 
by the following approximating method:— Multiply the 
principal by the days ; divide this product by 3, and 
repeat the quotient 3 times ; set each succeeding quo- 
tient a figure more to the right ; find their sum, and 
point off 4 places for decimids, independently of all 
others that may occur in the calculation. 

Thus, £600 
146 



3 ) 73000 
24333.3 
2433.3 
243.3 

10.0010. as jfflO.— Ads. 
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EXAMPLES TO CASE U 

1^ What is the interest of j^750 for 1 year, at 5 per 
cent per annam ? — Ans. 37/. lOs, 

2. What is the interest of 1000/. for 3 years, at 4 per 
cent per annum ? — Ans. 120/. 

3. What is the amount of 1273/. for 5 years, at 5 per 
cent, per annum? — Ans. 1591/. 5«. 

4. What is the amount of 189/. ^0$. for 5i years, at 
4 per cent, per annum ?~ Ans. 231/. Ss, 9f//. 

5. What Is the interest of 128/. 17#. 6d. tor 3^ years, 
at 5} per cent, per annum ? — Ans. 26/. 11#. 7-^d, 

6. What is the interest of 1256/. for 17f years, at 
5} per cent, per annum? — Ans. 1176/. 12f. 7-}^. 

m 
• • • 

EXAMPLES TO CASE 2. 

7. What is the interest of 800/. for 10 months, at 4 
per cent, per annum ?^Aiis. 23/. ISs. Ad, 

8. What is the interest of 926/. for 9 months, at 31 
per cent, per annum ? — Ana. 26/. 2^. Hd, 

9. What is the amount of 839/. IOj. for 7} months, 
at 14 per cent, per annum ?.^An8. 847/. 7/. 4|(/. 

10. Find tiie amount of 1/. for 3^ months, at 1 per 
cant, per annum? — Ans. l/,:0#. Ofrf^ . . 

11. Find the interestof 73/. for 7, ^, aiid 9ioiijt|i9> at 
2i per cent pec annum ?-^Ans. \K V* 3^^, 1/.'49.;4e/., ^ 
and 1/. 7*. 4J<i , ' 

EXAMPLES TO CASE 3. 

12. Find the interest of 184/. for 13 weeks, at 5 per 
cent, per annum ? — Ans. 2/. 6f . 

13. Find the interest of 326/. for 26 weeks, at 4 per 
cent, per annum?— Ans. 6/. \0s, 4f(/. 

14. Find the amount of 730/. for 99 weeks, at 3i per 
cent, per annum? — Ans. .7^^. df. 3</. 

15. Find the amount of ]kai^« lO^.for 6} weeks, atS^ 
per cent per annum? — Ans. 133/. 0«. 4-^. 

EXAMPLES TO CASE 4. 

16. What is the interest of 700/. for 35 days, at 5 |>0f 
•ent. per annum T—Ans. 3/. 7#. Iff^/. 
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17. What is the interest of 526/. for 192 days, at 4 
per cent per annuib ?— Ans. 11/. 1#. 4-f^^^. 

la. Find the amount of 7.300/. for 1 day, at 1 per 
cent per annum ?— Ans. 7300A. 0#. 4dL 

10. Find the amount of 300/. for 1 day, at 7i per 
cent, per annum t — Ans. .300/. U,'2^td, 
. .20. Find the interest of 27/. 10«. from January 7th 
till August IStfa, at 5 per cent, per aunum? — Ans. 

21 . Find the amoulit of 1741. \Qs. Sd. ftom Febniary 
4tb, 1824, till December I8th of the same yeM*, at 7$ 
per cent, per annum ? — Ans. 186/. 5#. IffH. 

22. What is the amount of 500/. whicn lay at inte- 
rest iiom March 9th, 1820, till December 25th, 1824, 
interest at 1( per cent ?^ Ans. 536/. 

23. A person let out a certain sum of money at 4 
per cent, which in 12 years wanted but 20/« of the 
principal. Wh -^ was the principal? — Abs. 38^. 



COMPOUND INTEftElST. 



Definition, — Ccunpoiuld Interest is that which 
arises not only from the original principal, but also 
from the interest itself becoming an additional prin- 
cipal at the end of ^chf sueceecnag paynient. 

Rule 1.— Find the amount of the giveii principal for 
the time of the first pnymcnt as in Simple Interest ; 
then consider this as fiie principal for the second pay- 
ment, and calculate the amount of this newprincipaJ, 
as before; this repeated ^ai often as there are payments 
will be the amount required. Or, . , 

2. Multiply the amount of £1 for the time of the 
fimk \pa3rmeiit, by it9elf» for the aeeoiid amount; this 



186 
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taraltiplied by t!ie first amount will give the third ; this 
multiplied again will give the amonnt of fhe fourth 
payment, and so on till you have as many amounts as 
are denoted by the number of payments : this multi- 
plied by the given principal will be the required 
amount. 

Note 1. — ^The second amount multiplied by itself 
produces the fourth; the fourth multiplied by itself 
gives the eighth, &c. When the number of payments 
are many, this is the best method of procedure. 



EXAMPLE. 



What is the amount of j£700 for 8 years, at 5 per 
cent, per annum, compound interest? 



^ 



A 



A 



A 



A 



A 



A 



sV 



By Rule L 



700 
35 



735 ^ 1st year's amount. 
36.75 



771.75 = 
38.5875 



2d ditto. 



810.3375 == 3d ditto. 
40.516875 



850.854375 
42.542718 



= 4th ditto. 



803.397083 = 5th ditto. 
44.669854 



938.066947 =s 6th ditto. 
46.903347 



984.970294 =: 7th ditto* 
49.248514 



j£1034.218808r=8th ditto. ^1034^. 4#. A\d. Alls. 
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By the Note. 

1.05 =: 1 year's amount of if 1. 
1.05 




1.1025 = 2 years' amoant. 
1.1025 

55125 
22050 
121275 

1.21550025 = 4 years' amoant 
626055121 



12)5506 

243101 

12155 

6078 

608 

7 

1.477455 = 8tli year's amoant, retaining 6 decimal 
700 places. See Mult of Decimals. 



1034.2185 = j£1034 4#. 4i<f. Ans. 



Remark 1. — The above rules will be true, whether 
tiie payments be yearly, half-yearly, quarterly, monthly, 
&c. but there must be a complete integral number of 
the times of payments; you cannot, therefore, findihe 
interest payable yearly for 4^ years or 3| years, &c. by 
the above rules. But, 

Note 2. — If the payments be hiilf-yearly, take half 
the rate and twice the number of years ; for quarterly 
payments take ^ of the rate and 4 times the number of 
years, &c. — ^The truth of this note will easily appear to 
tiiose who are acquainted with logarithmical calcula- 
fions. fiy logarithms, the fractional and integrid times 
may be very expeditiously computed. 
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Remark 2. — In sliort periods of time, simple and 
compound interests differ very little ; thus, the simple 
interest of 4£700 tor 4 years, at 5 per cent, is j^l40 : 
the compound interest £\M I7s, !«/., a difference only 
of £\0 I7s, Id. But when interest is allowed to accu- 
mulate for any considerable period, the increase, 
according to the method of Compound Interest, is 
almost beyond credibility. It, however, becomes 
more apparent if w^ consider that every 141 years the 
amount is doubled at 5 per cent, compound interest ; 
consequently, £1 will, 14J- years hence, amount to 
£2 ; tiie next 14^ years to «jf 4 ; and the next to £8 ; 
and so on, doubling every period* We cannot con- 
trast simple and compound interests better tiianby the 
following observation, viz. that one fartbiB^ at simple 
interest from the commencement of the christian asra 
till tiie end of the year 1820, would make no more than 
2t. Sid, ; but at compound interest for the same time it 
would amount to no less a sum than 382166 quintiUions, 
904172 quadrillions, 213507 trillions, 264759 billions, 
658264 millions, 749515 pounds, 12 shillings, and 11 
pence ! !* But this sum is so immensely great, that it 
is impossible for the human mind to comprehend it ; it 
exceeds 156,718121 globes of solid gold, e^ch as large 
as our earth! ! and if these globes were to form a cir- 
cular ring, mutually touching each other, the radius 
of this ring ^ootd be 198966,029181 miles. Now, the 
mean distance of the Georgium Sidus, from tlie centre 
of gravity of the solar system is 1800,000000 miles; 
hence, 198966,029181 divided by 1800,000000, gives 
110^, that is the radius ; and, consequently, fhe cir- 
canference of this ring would be 110} times greater 
-'than the orbit of the Georgium Sidus ! ! 

EXAMPLES. , „ 

1. What is the compound interest <^f ^29/. for It 
years, at 5 per cent.?— Ans. 98/. 2s. lljthf^- 

* This calculation, which was a very irksome one, was 
performed about' a twelvemonth aso, by Mr ."Scott,* an 
eminent mathematician, and pnpil of the great Platdair, 
as well as by the anthor. It was afterwards- inserted !» the 
" Gleaner" of March; - .•• ..' . .- 
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2. Find the compound interest of 7«54/. IBs, 6d, for 
5 years, at 4 per cent. ? — Aus. 163/. Ms. Hd. 

S, What is the compound interest of 800/. for 4 years, 
at 2i per cent ?— Ans. 83/. U O^d, 

4. What is the amount of 17^. 10#. for yearn, al 
21 per cent. ?— Ans. 201/. 3t. Skd. 

5. Required the compound interest of 700/. for 8 
years, at 5| per cent. ? — Ans. j^36l I3s. lOld. 

6. Required the amount of 600/. for 10 years, at 10 
per cent. ?— Ans. 1296/. 17*. 7^d. 

7. To what sum will 1000/. amount to in 20 years, 
at 5 . per cent. ?— - Ans . 2653/. 6s. 

8. Mr. Farquhar purchased Fonthill Abbey lately 
for 330,000/. : what is the compound interest of this 
«nm for 8 years, at 4i per cent. .' — Ans. 139276/. lOf. 

9. What is the amount of 1 far thing for 28 years, at 
5 per cent.? — Ans. 1 penny, nearly. 

iO. What is the difference between the simple and 
compound interests of 10/. for 10 years, at 10 per cent.? 
—Ans. 5/. 18f. 9d, 



EXAMPLES TO NOTE 2. 

» ■ ' ' 

11, Find the amounts of 700/. for 3i years, at 3} per ' 
cent., payable half-yearly and quarterly. — ^Ans. Half- 
yearly, 790/. 7s. 8</.; quarterly, 790/. I5s. 6i(/. 

12. Find the yearly, half-yearly, and quarterly, 
interests of 500/. for 4 years, at d per cent. — ^Ana. 
Tr. 107/. lbs. Did.; hf. yr. 109/. 3f. 10i</.; qr. 
109/. Idf. 2fi/. 



DISCOUNTING BILLS. 

Definition.'r^A bill is said to be discounted whe^ 
it is* indorsed to any person^ or hanking company, 
who pays the money, deducting the mterest for the 
time the bill has to run ; therefore, to discount a 
bill is to procure cash for it before it becomes due. 
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To find the Discount. 

Rule.—li the number of days be not given, reckon 
from the time tiie bill is discounted till the day on 
which it becomes payable (which is 3 days beyond the 
term of the bill) ; then find the discount precisely as 
interest is computed in Case 4, Simple Interest. 

Note. — ^When the discount is taken from the sum of 
the bill, the balance is, in business, called the pro*, 
ceeds. 

Remarkn — Discount is but a species of interest, in 
which, however, mercantile practice is at yariance 
with scientific theory. If I hold a bill for jglOO which 
will not be due for 31 days to come, and want ready 
money for it, it is plain that the person who should 
give me jglOO in cash for the bill would be a loser of 
Uie interest of the same for 31 days, and that he is 
therefore entitled to deduct part of the amount in 
cashing the bill for mc. ^ut it i& as plain that if be 
retain the full interest upon jglOO for 31 days, (whieh 
is the mercantile practice, and agreeably to the pre- 
ceding rule,) he retains too much, and giyes me too 
little ; for he charges me with interest, not only apon 
the principal which he advances, but also apon the 
interest which he keeps in his own hands. He ought 
equitably to give me such a pdncipal which being put 
to interest for 31 days would just amount to j£100, 
which is found by the following rule: — Find the 
amount of jfflOO at the proposed rate, and for the given 
time ; then, as this amount is to tlie sum of the bill, 
so is the interest of j^lOO for the same time- to the 
discount required. 



EXAMPLE. 

Required the proceeds of a bill of £7Z^ dated Feb. 
9th, at 3 months, and discounted on April 3d. 

A bill drawn Feb. 9th, at 3 months, is due May 12th. 
From April 3d till May 12th is 39 days. 
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j^3 
39 


Bill .... £73 
Discount 7 




em 


657 
2191 


Proceeds j£72 12 


2m 


)2847 


, 




7*. 9ii{d* 







EXAMPLES. 

1. Required the proceeds of a bill of j£720, dated 
January 5tfa, at 4 months, an4 discounted ou February 
27th.— Ans. 713/. 1#. liy^.f 

2. How much should a banker deduct for advancing^ 
cash on a bill of 1200/. for 73 days?— Ans. 12/. 

3. What is the discount of a bill per 600/. for 88 
days. — Ans. 6/. 0#. 6^d. 

4. A bill for 75/. dated 1st Sept. payable 4 montlis 
after date, was discounted 19th Nov. : how. much did 
the holder receive? — Ana. 74/. 10*. 6ff</. 

5. A bill of 700/. dated 7th Aug. at 6 months, was 
discounted 20th Sept : what were the proceeds? 
—Ans. 689/. 5#. 2f f^. 

6. On May 1st, the following bills were discounted 
at the bank : — 

/. #. d. * 

1 bill of 716 18 4, due May 30. 

1 854 17 1, due June 12. 

1 375 16 ^, due June 29. 

1 500 0, due July 3. 

What was the amount of the discount, and what was 
the present worth ? — Ans. Disc. 15/. 2#. 4f^i(/., and 
proceeds 2432/. 9#. 7^||e/. 

*■ This in business would be reckoned 7$, 9tf* 

f When uo rate is given, 5 per cent, is understood. 
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EQUATION OF PAYMENTS. 



In order to find tlie average or mean time at which 
two or more sums of money payable at diflcrent times 
may bo discharged at once, without injury to cither 
party, men in business use the following 

J?tf/tf.— Multiply each debt by the time it lias to run; 
tlien (liride the sum of the products by the sum of the 
debts ; the quotient. is the time nearly at which all the 
debts ought to be paid. 

EXAMPLE. 

A debt of 500/. was to be discharged thus: — f in 
ready money, i at 3 mo., |- at 4 mo., ^ at 6 mo., and 
the rest at 8 mo. Find tlie mean time for paying tli^ 
whole at once. 



£ 












i )500 












100 


read> 


• money 


• 


100 


X 


3 


mo. 


*"~ 


300 


100 


X 


4 


mo. 


• ~ 


400 


100 


X 


6 


mo. 


mm^Z 


66o 


100 


X 


8 


mo. 


= 


800 


5,00 








) 21,00 



4-J nio. — An>i. 



EXAMPLES. 



1. If 112/. be payable in 84 days, 1467. in 76 days; 
98/. in 38 days, and 100/. in 50 days; required the 
equated time of the ,whole. — Ans. 64j^ da. 

2. A is indebted'lo B the. sum of 750/., M'hich wa».to 
be paid thus : 250/. at the end of 1 J years, 100/. at the 
end of 2 years, and 400/. at the end of 4 years : at 
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>vhat time ought the whole to be discharged in one 
pajment?* — Aiis. 2 yrs. 10 mo. 24 da. 

3. Find the mean time of paying the following debts : 
23/. due in a week, 57/. in 3 weeks, 10/. in 7 weeks, 
and 139/. in 11 weeks. — Ans. 7^^ weeks. 

4. Required the mean time of paying 199/. whereof 
the half becomes due in 2 months, the fifth of the 
remainder in 3 months after ; and the rest at a year 
from that date. — Ans. 8 mo. 9 da. 

5. One-third of a debt is to be discharged in 1 month ; 
i at three months, ^ at 4 months, -j^ at 8 months, and 
the remainder at 12 months: at what time ought the 
whole to be paid without loss to either party ? — Ans. 
9 mo. 5 da. 

6. Sold to A B goods payable as follows : 70/. on 
1st Jan., 110/. on 2d March, 80/. on 5th May, 120/. 
on 20th July, 48/. on 27th Sept., and 53/. on 7th Oct. : 
required the mean time for paying tlie whole at once. — 
Ans. 23d May. 



PROFIT AND LOSS. 



Definition. — Profit and Loss is that mle wlticli 
Jetermines the gain or loss in the purchase ot sale 
of goods. 

Case 1. — When the gain or foss on one article is 
given, (he gain or loss on a given cjnantity is found by 
multiplying by that quantity, or it may he found by the 
rules in Practice. And, on the contrary, when the 
gain or loss on any quantity is given, the gain or loss 
un one article is found by dividing by the quantity. 
Or, if the whole gain or loss, and that on one article, 
are given, the quantity is found by dividing by the 
gain or loss on one article. 

* AUewiBg SO days to each month, and 1? months to a 
year. 

K 
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EXAMPLE I. 

Bought 765 yards of cloth, at \5s. and sold it afler- 
\; ..ids at 16*. 8rf.: what did I gain? 

16*. 8 /. — lo*« = Is, Sd, the gain per yard 

Then l5. Bff. == f^ ) 765 

Ans. 63/. 15*. whole gain. 

EXAMPLE II. 

Cleared 63/. 15*. by the sale of cloth, on which I 
'i:id I*. Sd, per yard: what quantity did 1 seW ? 

#. d, £ s. 
1 8 I 63 15 
3 2Q 

5 1275 

3 

5 ) 3825 

765 yds. — Ans. 

Case 2 — Given the prime cost* and the profit or lo.^^s 
upon it, to find the profit or loss per cent. 

/?ufe.— The prime cost : the profit or loss on it :: 100 
1 the profit or loss^er cent 

EXAMPLE. 

Bought cloth at 15*. per yard, and sold it at 1*. Sd, 
])Tofit per yard: what was the gain per cent.? 

*. 8. d, £ 

15 : 1 8 :; 100 
3 3 

— — 11^ per cent. — Ans. 
45 5 



* Prime cost is the first cost, or wholesale price of goods. 
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Case 3. — Given the rate per cent, and prime cost, to 
find the selling price. 

RuU. — 100 : 100 increased by the rate per cent, in 
case of gain, but lessened in case of loss :: the prime 
cost : the selling price* 

EXAMPLE. 

Gnincd 11^ per cent, by cloth which I bought at 15«. : 
what did I sell it at ? 

100 : ni^ :: 15 
9 9 10 



9,00 10,00 9)160 



16*. 8f/. — Ans. 



Case 4.— Given the rate per cent, and selling price, 
to find the prime cost. 

Rule, — 100 increased or decreased by the rate p^r 
cent. : 100 :: the selling price I the prime cost. 

EXAMPLE. 

If I gain 11^ per cent, on cloth I sold at 16*. 8</. 
what was the prime cost ? 

s. </. 

\n\ : 100 :: i6 8 

9 9 9 



10,00 9,00 )150 



15*. — An?! 



Case 6. — Given, two selling pieces, and the rate per 
cent in proportion to one of them, to find the rate per 
cent, corresponding to the other. 

Rule, — The price whose rate is given : 100 increased 
or diminished :: the other given price : a fourth num- 
ber, from which subtract 100 in case of gain, but which 
subtract from 100 in case of loss ; the reYnainder will 
be the required rate. 
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EXAMPLE. 

By selling ^oods at i6s, Sd. I gained 11^ per cent. : 
what did f gain per cent, when I sold them at I7s.6d, ? 

s. d, #. </. 

16 8 : iiH :: 17 6 
12 21 12 



20,0 2331 21,0 

2i 



2,0 ) 233,3^ 



11^= 116f. (See Cam 10, Arith. 

Frac.) 

Then 116f — 100 = 16f per cent.— Ans. 

Case, 6. — Given, the whole gain or loss, and the 
rate per cent, to find what the whole was bought and 
sold at. 

Rule, — ^The rate : 100 : : the gain or loss : the buying 
price, and the selling price is found by adding the 
gain or subtractihg the loss. 

EXAMPLE. 

Sold goods at 1 1-^ per cent, profit and gained 632. 15«. : 
what did I pay for them? 

£ s, 

111. : 100 :: 63 i6 

9 9 9 



1,00 9,00 £573 15 buying price. — Ans. 



EXAMPLES TO CASE 1. 



1. Bought 428 yard9 of do^, 9^ 14«. Sd.y sun) a,fter- 
wards sold it at I6s, Sd,: what did { gai9?r7-Ans. 
33/. 17#. Sd. 

2. Bought 236 feet of wood, at 3s. lOd. ^n6. spld it 
at 3s. S^d. : what did I lose in it ?— And. 4^1. ^84. 44. 



PHOFlt AND LoSS. 197 

3. By selling sngar at Hj^d, per lb. which had been 
bought at 4 guineas per cwt. I lost BoL : what quantity 
did I sell?--Ans. 242 cwt. 3 qrs. 121b. 



EXAMPLES TO CASE 2. 

4. Bought cloth at 39. Sd,, and sold it at 4</. profit 
per yard : what was the gain per cent. 7 — Aus. i)^ 
per cent. 

5. Sold cloth at 15<. per yard value, at 1#. 6d. per 
yard loss: required the loss per cent. — Ans. 10 per 
cent 

6. How much per cent is 2id. per shilling ? — Ans. 
20|^ per cent. 



EXAMPLES TO CASE 3. 



7. Gained 9^ per cent, by cloth, which I bought at 
3s, Sd. : what did I sell it at ?— Ans. 4«. per yard. 

8. Lost 10 per cent, by cloth, which I bought at 15«. : 
what did I sell it at? — Ans. 13^. 6d, per yard. 

9. Bought coffee at 4s. per lb. : at what must I sell 
it to gain 20| per cent? — Ans, 4s. lOrf. per lb. 



EXAMPLES TO CASE 4. 



10; If I gain 9^ per cent, on cloth, whi<:h I sold at 
4;. : wiiat was the prime cost ? — Ans. 3s. Bd. 

\\. Lost 10 per cent, on cloth which I sold at 13i. 
(yd. : what wjjs the prime cost?— Ans. 15*. 

12. Sold cloth at 4#. lOcf. per yard, by which I cleared 
20f per cent. : what did I buy it for ? — Ans. 4s. 



EXAMPLES TO CASE 5. 

1^. By selling cloth at 5s. I gained 12 per cent. : 
wha% dii I gjiln per cent by selling at 6*.?— Ans. 34f 

per cent. , 

14. By selling good^ at 8». I lost 14 per cent. : what 
(lid i lost by seitlng^at 7s. Orf. ^-Ans. 19 j per cent. 

15. By i^liiiS" <^ofi^6 ftt dl. 3d. 1 gained 16 per cent. ; 

k3 
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the same coffee sold afterwards at 4#. 6d, : what was 
lost or gained by this last price ? — Ans. f* per cent, 
loss. 



EXAMPLES TO CASE 6. 

16. By selling soods at 5 per cent, profit, I gained 
44/. 168,: what did I pay for them?— Ans. 896/. 

17. I lost 34/. 18«. on a quantity of cloth, at 4 per 
cent: what was it bought and sold for? — Ans. Bought 
for 872/. lOs., and sold for 837/. I2s. 

18. By selling 386 gallons of rum at 3 per cent, loss, 
I lost altogether 19/. ISs, 6d, : what was the gallon 
bought and sold at?— Ans. Bought ut, per gall. 
1/. 15^. 5^7</.; sold at, per gall. 1/. \4s.5d. 



EXCHANGE. 



Definition. — Exchange is the act of giving or 
receiving money of one country for its equivalent in 
that of another. 

Nate 1. — When the money of one nation is compared 
with that of another, its value, which is, in point of 
intrinsic worth, exactly equal, to a given sum of the 
currency of the other, i^ termed tlie par, rate, or course 
of exchange. 

2. Banco, or bank-.mofiej/, on account of its fineness, 
and having no defect in weight, is superior to the 
currency, or current money, and their difference is called 
agio. 

Remark, — The exercises in exchanges, and the 
arbitration of exchanges, may all be performed by 
Multiplication, Division, Practice, or Proportion. 

Case 1. — The Netherlands. 

In Holland, accounts were formerly kept in guilders, 
stivers y andpfenings; the prices of some commodities. 
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however, were stated in Flemish money, as was also 
the coarse of exchange on London and other comnici- 
cial cities. Although these methods have not altoge- 
ther been relinqaished, the decimal division of money, 
weights, and measures, is in force, and accounts are 
generally kept in flofius and cents* 

100 cents ^ 20 stivers = I florin or guilder. 

2 grotesFl.= 16 pfenings = 1 stiver. 
100 grotes Fl. = 2^ guilders = 1 rix- dollar. 

Flemish Money, 

12 grotes, or pence, (^ guild.) = 1 shilling. 
20 shillings (6 guild.) =: 1 pound. 

Remark 1. — ^The French franc is permitted to circu- 
late for 47i cents. 

2. The course of exchange at Amsterdam, December 
22d, 1820, was 40#. 6^. Fl. banco, per pound sterling. 

Note, — To reduce currency to banco, and tlie con- 
trary. 

100 + asfio : 100 :: currency : banco. 
100 : 100 + agio :: banco : currency. 

EXAMPLE. 

Reduce 560 ilorins banco into florins currency, agio 
2 per ceiit. 

• 100 : 102 :: 66b : 671 Fl. 4 st.— Ans. 

Case 2. — Hamburgh. 

At Hamburgh accounts are kept in marks, shillingSy 
and pfeniiigs banco; but in exchange transactions, 
pounds, shillings, and grotes Flemish, banco are also 
used. 

The names and subdivisions of banco and currency 
are the same, but the former is of considerably greater 
value than the latter, the agio being from 20 to 26. per 
cent, the par of which is about 23. 

k4 
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Flemish. 

6 pfenings = 1 grote, or penny. 

12 grotes, or pence = I shilling. 

20 shillings == I pound. 

1 mark banco — 32 pence. 

3 marks banco = 8 shillings. 

Hambi'o*. 

12 pfenings = 1 sol, or shilling. 

IS sfrilliiigs = 1 mark. 

2 marks =: 1 dollar of £xchang;c. 

3 murks = 1 rix-dollar, (4*. 6d.) 

Remark, — ^Tlie course of Excliange at Hamburgh, 
on December 19, 1820, was 37^. Flem. banco, per 
pound sterling. 

EX\MPLB. 

How much sterling money in 300 marks, 10 shillings 
currency, exchange 35«. Flem. banco per pound ster- 
ling, agio 24 per cent, ? 

First, 300f g = 300f = 300.626 marks. 

curr- banc. 

Then 124 : 100 :: 300.625 m. : 242.44 in. 

Flem. Flem. /. 

and 355. : 242.44 m. :; 1 
12 32 



420rf. 4848B 

7273^ • 



42 { 



) 775.808d: 
) 129.30133 
jg 18.47162= aei8 9*. 5rf.— Ans. 



Case 3. — France. 
The French fbrmerly kept their accounts in livresy 
sols, and deniers, but now in francs and centimes* 
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10 centimes = 1 d6ciine. 

10 d^cimes = 1 franc. 

80 francs = 81 livres tonrnais. 

Remark 1. — ^The words franc and livre were formerly 
synonymous, but they now denote different sums; by 
the latter is meant the old livre iimmais, and by tht^ 
former, the silver piece weighing 5 grammes of the 
new French weight established by the renowned 
JBonaparte. 

2. — ^The course of exchange at Paris, December 
20th, 1820, was 25 francs, 50 cents, per pound ster- 
ling. 

EXAMPLE. 

How much sterling money in 6580 francs, 15 
centimes, exchange 25 francs, 25 centimes, per pound 
sterling ? 

fr. fr. £ 

•25.25 ) 6580.15 ( 260.6 = £Wd 12*.— Ans. 
15301 

15150 

■ 

Case 4. — Spain. 

At Madrid, Malaga, Grenada, Corunna, &c. ac- 
counts are kept in piastres, reals, and maravedis. 

Exchanges between England and Spain are, for the 
most part, negociated by the piastre or dollar of 
exchange, for which London gives a various number 
of pence sterling. 

34 maravedis = 1 real. 
8 reals = 1 piastre. 

4 {aasfTes = 1 pistdle of Exchange. 
375 maravedis = 1 ducat of Exchange. 

Remarh.'^The course of exchange at Madrid on 
December 9th> 1820, was 30 pence sterling for 1 p6so 
or piastre. 

EXAMPLE. 

In 176 dnc^t^ of Exchange, how many pounds stir, 
ling, exchange at 30 pence per piastre ? 

k5 
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176 due. 
376 

880 
1232 
528 

34 ) 66000 mar. 



8) 1911.766 rea. 
2t.Qd,:szi) 238.9706 pia. 



1^29.8713 = £29 17*. 6irf.— Ans. 



Caee 5. — Portug a l. 
In Portugal accounts are kept in milreis and reis. 

1000 reis ^ 1 milrei. 
400 reis = 1 crusado of Exchange. 
480 reis = I new crusado. 

Remark, — ^The course of exchange at Lisbon on 
December TMi, 1820, was, 50 pence sterling per 
melrei. 

EXAMPLE. 

Reduce 7649 milreis, 688 reis, into sterling money, 
exchange 50 pence per milrei. 

40d. = {) 7049.688 

lOrf, = i ) 1274.948 
318.737 



iei593.6a5= jgl593 13*. 8frf.— Ans. 

: 'Case 6. — Leghorn. 

At Leghorn accounts are ''kept in piattres, soldi, and 
denan, 

12 denari = 1 soldo. 

20 soldi =r 1 piastre, pezza, or. dollar. 

Remark. — ^The course of exchange at Leghorn, on 
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September llth, 1819, was 49) pence. sterling fori 
pezza. 

EXAMPLE. 

Reduce ^^500 sterling into pezze, exchange at 50 
pence per pezza. 

1^500 
240 



5,0d. ) 12000M 



2400 pez. — Ans. 



Case?, — Russia. 

In the Russian empire accounts are kept in rubles 
and copecs: but Petersburgb more frequently exchanges 
with Iiondon by way of Hamburgh or Amsterdam, at 
the rate of from 40 to 50 stivers per ruble, though 
sometimes directly t and in which case the ruble varies 
from 4st to 5*. 

50 copecs =: 1 poltin. 
2 poltins = 1 ruble. 
2 rubles = I ducat. 

Remark, — ^The course of exchange at Petersburgh, 
December 1st, 1820, was 9f pence sterling, per ruble 
bank notes. 

EXAMPLE. 

In 1760 ducats how many pounds sterling, exchange 
at 48 pence per ruble ? 

1760 due. 
2 

48<l. = i ) 3520 ru. 

jC704.— Ans. 



Case 8. — Prussia and Poland. 

Accounts are kept in Polish florins, groschens 
and pfenings 

k6 • 
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18 pfenings = 1 groschen. 

30 groschens = 1 florin or Polish guilder. 

3 florins =: I rix-dollar. 

8 florins = 1 ducat. 

3 rix-dollars= 1 Frederic d'Or. 

Remark. — The course of exchange at Berlin, De- 
cember 16th, 1820, was 7 rix-dol. i groschen currency 
per pound sterling ; and at Koningsberg, March 4th, 
1820, 20f flor. per pound sterling. 

EXAMPLE. 

In 749 rix-dollars, how many pounds sterling, ex- 
change at 7 rix-dol. per pound ? 

7 ) 740 rix-dol. 
jgl07.— A.ns. 



Case 9.— Ireland. 

In Ireland accounts are kept in pounds, shillings, 
and pence f which currency at par is to English currency 
as 13 to 12. Hence any sum English is converted to 
Irish money by adding ^ of itself, and any sum Irish 
is reduced to sterling money by subtracting r^^. The 
exchange between England and Ireland is from 5 to 
12 per cent, according to the balance of trade. 

EXAMPLE I. 

Reduce ^^264 sterling to Irish currency. 

£ 
tV ) 2«4 
22 



£286,— Ans. 

EXAMPLE It. 

Reduce £286 Irish to English currency. 

£ 
1*5)286 
22 

iff264.— Ans. 
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Case 10.— ^America and tbe West Indies. 

Accounts are kept in the United States either in 
p€unds, shillingSy and pence^ currency ; or, more gene-, 
rally, in dollars and cents. 

In Spanish America, money is reckoned in dollars^ 
reals, and quartos. 

In the Brazils, the decimal system of Portugal is in 
use: and in the British West Indies and Canada, 
pounds, shillings, and pence, current. At Jamaica, 
the value of jSl currency is to that of £\ sterling as ^ 
to 1 ; that is, £7 currency are equal to £b sterling. 
In other parts of the West Indies, sterling money is 
worth double the currency. 

Taide of the Money of the United States. 

10 mills = 1 cent. 

10 -cents = I dime. 

LO dimes = 1 dollar, {4s, 6d. ster.) 

10 dollars = 1 eagle. 

EXAMPLE I. 

Reduce jgl25 Jamaica currency to sterling. 

£ 
125 
5 

7)625 



£Q» 5 8^.— Ans. 



■MHBMAvMriiii* 



example II. 

Reduce 2001 dollars, 50 cents, to sterling money 
exchange at par, 

doll. 
4».=:-{.)2001.5 

ed.z:zi) 400;3 

50.0375 



jg450.3975 =r: jg450 6s. 9rf.— Ans. 
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EXAMPLES TO CASE 1. 

1. Redace 571 fl. 4 st. currency into banco agio 
2 per cent. — Ans. 560 florins. 

2. Rednce £500 sterling into florins, exchange 
12 fl. 8 st. per pound sterling. — Ans. 6200 florins. 

3. Reduce 5647 fl. 15 st into sterling money, ex- 
change 12 fl. 12 st. per pound sterling. — Ans. 
jf 448 4s. Sd. 



EXAMPLES TO CASE 2. 

4. Reduce £900 sterling to marks and shillings 
banco, exchange at 35^^. Flem. per pound sterling. — 
Ans. 11896m. 14«. 

5. How much sterling is there in 8732 marks, lO 
shillings, banco, exchange 33«. lOd, Flem. per pound 
sterling ? —Ans. jf 688 5«.8i</. 

6. How many marks current in ^^482, exchange 
33s. 4d., agio 15?— Ans. 6928m. I2s. 



EXAMPLES TO CASE 3. 

7. Reduce £72S I5s, to francs and centimes, ex- 
phange at 23^ francs per pound sterling.— Ans. 
17125 fr. 624 cents. 

8. What sterling mone^ is there in 5745 francs, 75 
cents, when the exchange is at 25^ fr. per pound ster- 
ling?— Ans. 1^225 6s. 5^d. 

9. Find an equivalent in francs and centimes for 300 
guineas, according to the qourse of exchange in 1820. 
— Ans. 8032 francs, 50 centimes. 



EXAMPLES TO CASE 4. 

10. Rednce 1090 piastres, 7 reals, to sterling money, 
exchange at 30 pence per piastre? — Ans. 1^136 7s. 2^d. 

11. How many pistoles of exchange are there in 
£436, exchange at 41 f pence per piastre? — Ans. 
610 pis. 1 pia. 4 rea. 

12. In 610 pistoles, 1 piastre, 4 reals, how many 
pounds sterling, exchange at 41$ pence per piastre ? 
—Ans. je426 nearly. 
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EXAMPLES TO CASE 5. 

13. Reduce 228 inilreis, *750 reis, into sterling 
money, exchange 50 pence per milrei. — Ans. 
£47 ISs. Ud. 

14. Reduce ^^320 \0s. 6d. into Portuguese money, 
exchange 53 pence per milrei. — Ans. 1451 mil 433f| r. 

15. What sum in British money is equivalent to 
2926 milreis, 500 reis, exchange at 60 pence per 
milrei?— Ans. ^731 }2s. 6d. 



EXAMPLES TO CASE 6. 

16. Reduce j£262 Ids. to Leghorn money, exchange 
at 50 pence per piastre* — Ans. 1261 pias. 4 sol. 

17. Reduce 1261 pezze, 4 soldi, to British money, 
exciiaiige at 50 pence per dollar. — Ans . j£262 15*. 

18. In 1500 dollars, how many pounds sterling, 
exchange at 48 pence per piastre? — Ans. jgdOO. 



EXAMPLES TO CAJTE 7. 

19. In 1675 rubles, 25 copecs, how much sterling, 
exchange at 50 stivers* per ruble, and 33*. 4rf. 
Flem. per pound sterling ? — Ans. ^418 16*. 3d, 

20. In i?1349 15#. how many rubles, rating the 
ruble at 49 stivers, and exchauge at 33*. 9id, Flem. 
per pound sterling? — Ans. 5584 ru. 93 cop. 



EXAMPLES TO CASE 8. 

21. In 500 rix-dollars, how many pounds sterling, 
allowing 7 rix-dollars, and 1 groschen per pound. 
—Ans. je71 6s. 'Sid. 

22. In ^71 6*. id. how many rix-dollars, allowing 
7 rix-dolbrs and 1 groschen to the pound sterling ? — 
Ans. 500i^47y rix-d. 

23. In 8796 florins, exchange at 280 groschen per 
pound Flem. and 35*. 8</. Flem. per' pound sterling, 
how many pounds sterling ?— Ans. jf 528 9*. 3id. 



* A stiver zz 2 pence Flem. 
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EXAlfPLES TO CASE 9. 

24, In ;€dd47 16^. Sd, British, how much Irish car- 
r«ncy, exchange at 10 j</. per cent. ? — Ans. 
4^4261 9s.6^d. 

26. DcfbUti draws upon London for j£^138 o^. 3d, 
ftish dirt^ncj, exchange at llf per cent, for how 
nnich stefRng must Ireland be credited? — Ans. 
jed92 las. 6d. 



EXAMPLES TO CASE 10. 

20. Reduce ^375 5s, sterling to currency, exchange 
at 160 per cent.?— Ans. £5G2 I7s. 6d. 

27. Required an equivalent in American dollars for 
jf216 Ss*, exchange at 48. 7id, per dollar. — Ans. 
931 doll. 46 cents, nearly. 

28. If 600 American eagles be paid at New York 
for a draft on London, what sum sterling will pay it, 
exchange at 4^. 9d, per dollar. — An^. jgll87 10^. 



ARBITRATIONS OF EXCHANGE. 



If the courses of exchange were always e^uivakiU 
to each other, there would be no advantage in trans- 
mitting money through different countries ; the direct 
exchange would be preferred, it being attended with 
less expense as well as less delay. But the courses are 
always fluctuating, and are often in such a situation 
that money may be drawn or remitied to considierable 
advantage by passing through several places. It is 
manife;^, from a little consideration, that the less 
value the money of a merchant's own' country bears 
abroad', the more he will gain by drawing, and lose by 
retttittfn^.i and the greater its value the contrary: 
whence, whin the ieiccnknge is made upon British money, 
Britain will gain by remitting when the course is h'gtf, 
and lose by drawing; but when the course is low, 
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Britein will gain by drawing, and lose by remitting. 
But, if the excAanffe be traruaeted by the foreign price, 
the contrary. Therefore, to gain when the exchange 
is by British money, remit when the course is his^h, 
and draw when it is low: when upon the foreign pnee, 
draw when the course is high, and remit when it is 
low. 
Arbitration may be either Simple or Compound. 

Case 1. — Simple Arbitration. 

Definition. — Simple Arbitration is the method of 
finding such a rate of exchange between any two 
places as shall be in proportion with the rates 
assigned by each of them in a third place. 

Rule, — Proceed by Proportion, having the first and 
^;econd terms of the same kind, and the tliird term the 
.same as the arbitrated ;9ar required. 

EXAMPLE. 

Suppose the course of exchange from London to 
Madrid be 33^. per piastre, and from London to Lisbon 
1)^ 67^. per milrei ; required the arbitrated par between 
Madrid and Lisbon, or, which is the same thing, how 
many rcis should be given for 1 piastre ? 



C7 : 


d. 
33 


rcis. 

:: 1000 

33 


• 




67 ) 33000 ( 492f f reis.— Ans. 
268 

622 

603 

190 
134 



Case 2.— Compound Arbitration. 
l>^ntf ion.— Compound Arbitration is the me- 
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thod of finding the most eligible medium of nego- 
ciation in cases where more than three places are 
concerned. 

iZte/e.— Arrange the several courses of exchange into 
antecedents and consequents, as directed in Propor- 
tion, and place all the antecedents in a left and the 
consequents in a right-hand column, in such a manner 
that the first consequent may be of the same denomi- 
nation as the second antecedent, and the second con- 
sequent as the third antecedent, and so on throughout 
the whole; and, at the same time, let the first antece- 
dent be of the same kind with the last consequent. 

2. When the odd number falls on the right-hand, 
place all the consequents, with the sign of multiplication 
between them, above a horizontal line, and all the 
antecedents in ihe same manner helow it ; but when 
the odd number falls on the left-hand, the contrary ; 
and abbreviate as recommended in Proportion, which 
will give the value of the sum required. 

3. Calculate the value of the sum by the direct 
exchange, or by any circular exchange, and a compa- 
rison of these values will determine the most advanta- 
geous medium of negociation. 

EXAMPLE. 

If London remit jgSOO to Cadiz by way of Amster- 
dam, at 33$, 4d» Flem. per pound sterling, to be for- 
warded to Paris, at 52d. Flem. per crown ; thence to 
Vienna at 100 crowns for 60 ducats ; thence to Cadiz, 
at 370 maravedies per ducat ; how many piastres will 
the i€800 amount to in Spain, and whether will the 
circular or direct exchange be most advantageous, 
the exchange between London and Cadiz being 36d, 
per dollar of exchange ?* 

ante. conse. 

First, £\ = 400^/. 

52d. = I cr. 
100 cr. = 60 due. 
1 due. = 370 mar. 
375 mar. = I piastre. 
i€800. 
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4 4 32 

400 X 60 X 370 X 800 __ 4 x 370 X '^2 
Then, 52 x 100 X 376 "" 13 

13 15 

pia. mar. 
= ;K>43.28f^ by the circular exchange. 

1^800 
20 



36c/. = 38. ) 16000 



5333 pia. 125 naar. by the direct exchange. 
3643 pia. 28f^ mar. by the circular ex- 
change. 



» 1690 pia. 96^ mar. in favour of the 
■ ' ■ •• direct exchange. 



EXAMPLES TO CAFA. 1. 

1. If the exchange between London and Amsterdam 
be SSs, 6d, per pound sterling, and between London 
and Paris 32d. per crown : what should be the par of 
exchange between Amsterdam and Paris? — Ans. 
4*-. 6|rf. 

2. When London exchanges with Paris at £1 ster- 
ling for 24 francs, 40 cents, and with Amsterdam at 
37*. 6d. Flem. per pound sterling; what should th<» 
course of exchange be between Paris and Amsterdam? 
— Ans. 45 fr. 75 cents. 

3. Amsterdam changes on Loudon at 34*. 2d, and 
on Lisbon at 50</. for 400 reis : how ought the ex- 
change to go between London and Lisbon? — Ans. 
6s, l^d, per miirei. 

4. If the course of exchange between Loudon and 
Madrid be ^Od, sterling for a dollar of exchange, and 
between London and Oporto GOd, sterling for a miirei ; 
what is the arbitrated rate of exchange between 
Madrid and Oporto. — Ans. 2666f reis per pistole. 
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EXAMPLtS TO CASB 2. 



5. If th« course of exchange between JLondon and 
Amsterdam be 11 florins, 14 stiyers, between AniKtcr- 
dam and Paris 53 groots for 3 francs, and between 
Paris and Madrid 16 francs for 1 pistole; what is the 
arbitrated rate of exchange between London and 
Madrid. — Ans. 1 pis. 24|ff rea. per pound sterling,. ' 

6. If Hamburgh remit to Paris 4 shillings Flem. for 
3 francs; Paris remit lo Madrid at 15 irancs for a 
pistole of exchange; Madrid to Lisbon at a pistole of 
i'xchanj^e for 2500 reis; and London draw upon 
Lisbon at 58rf. sterling for a niilrei ; what is the cor- 
responding exchange between Hamburgh and London? 
— Ans. 33*. 1/^rf. Flem. per pound sterling. 

7. If Paris reriit to Amsterdam 9100 crowns, by way 
of London, at oOrf. ; thence to Rome at 65f/. per 
stamped crown ; thence to Venice at 100 stamped 
crowns per 140 ducats ; thence to Leghorn at 100 
ducats per 100 pias ; and tlience to Amsterdam at SScL 
per pias; bow many guilders will be received at 
Amsterdam ; and how many crowns will be remitted 
to Paris, exchange 54^/.? — Ans. 12936 gs. and 
9582f cr. 



INVOLUTION. 



Definition* — When any given number is multi- 
plied by itself to any assigned number of products, 
the process is called Involution. 

Note 1. — The number to be involved ia called the 
root, or first power. 

2. The first power multiplied by itself gives the 
second i or square. 

3. The second power multiplied by the first gives the 
tliird, or cube, &c. 
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4. ])ut the second power multiplied by itself will 
give the fourth ; the fourth power multiplied by itself 
will give the 8th, &c. 

5. When the given root to be involved is a fraction, 
both members of it must be involved ; and, if it be a 
mixed number, it must first be reduced either to an 
improper fraction, or the fractional part to a decimal 
before involving. 

EXAMPLE I. 

Involve 1.02 to the sixth power. 

1.02 root, or 1st power. 
1.02 



204 
102 

1.0404 = the 2d power, or square. 
1.02 



20808 
10404 



1.061208 = the third power, or cube. 
1.061208 



8489664 
12734496 
6367248 
1061208 

I.l261624l8t264 = the 6th power.— -\jis. 



EKAMFLE II. 

Involve J to the eighth power. 

1st. 2d. 4th. 8th. 
5 = I = j-l = ^^j-'-Ans. 

EXAMPLES.' 

1. What is the cube of 32?— Ans. 32768. 

2. What is the square of 1.157625 ? — Ans. 
1 ^340095640625. 
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3. What is the foarteentb uower of 1.05? — Ans. 
1 .i^993 1 5994393973883056640625. 

4. What IS the ninth power of f ?— Ans. -j^Sft^^,^. 

5. What is the squareof 67|?— Ans. 4590.0625. 

6. What is the cube of | of i of 13^? — Ans. 



LVGLLTIOX. 



Definition, — Evolution, or the Extraction of 
Hoots, is the reverse of Involution, being the me- 
thod of finding the root or first power of any 
>■ ^signed higher power. 

Sote 1. — A rational root is that which is perfectly 
accurate. 

2. An irrational-root or surd is that which only ap 
pruximates to the rational root. 

1 . Square Root. 

Rule 1. — Prepare the given power by separating it 
into periods of two figures each from ihe right towards 
the left in integers, and from the decimal point towards 
the right in decimals. 

2. Subtract the greatest sqnnro that can be taken 
from the first period, and set its root as a quotient 
figure on the right, as in common Division. 

3. To the remainder annex the next period for a 
dividend. 

4. Place the double of the root already found on the 
left of the dividend for a divisor, b> which divide t!ie 
dividend, omitting the place of units, and place the 
result both in the root, and on tlie ii<^iit of the divisor; 
then by it multiply the divisor thus completed, and 
subtract the product from the dividend, then to the 
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remainder annex the following period for a new divi- 
dend. 

5. To the completed divisor add the fignre last put 
in the root ; the sum is a new divisor, with which pro- 
ceed as before. 

iVbttf.— When the figures in the given power are 
exhausted, the operation may be continued to any 
length, by annexing ciphers. 

• EXAMPLE. 

"What is the square root of 5314.41 ? 

5314.41 ( 72.9.— Ans. 
49 

142 ) 414 

284 



1449 ) 13041 
13041 



2. Cube Root, 

As the Rules generally given for extracting the cube 
root are exceedingly difficult to be remembered, except 
by those who are frequently in the habit of extracting, 
the following humble doggerel, it is presumed, will 
not only be got by heart sooner, but will remain longer 
on the memory of the pupil. 

First, prepare the given power by separating it into 
periods of three figures each, from the tight towards 
the left in integers, and from the decimal point towards 
the right in decimals. Then, ^ 

Find nearest cube to period first, 

Its root to quotient send ; 
Subtract this cube, and then annex 

Next part for dividend. 
Three hundred times the square of root 

Trial divisor make, 
By which divide the dividend 

And quotient to root take ; 
Then former part of root express 

fiy this, and then bv thirty. 
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Which under first divisur place 

As second of its party. 
The last roofs sqaare place under these ; 

I'he sum of all then take. 
Which sum, if ri^ht you have produced. 

Will full divisor make ; 
You multiply divisor now 

By di^it at root's end ; 
Subtract the product, and next part 

Annex for dividend ; 
With this, as in the second case. 

And so with all the rest : 
If right you do proceed, youMl find 

The proper root expressed. 

Note 1. — When the dividend is, at any stage of the 
extraction, too small to admit of division by the divisor, 
annex a cypher in the ro6t, bring down the next 
period for a new dividend, annex two additional 
cyphers to the first part of the divisor, and one to the 
second ; then proceed as before. 

2. The cube root of a fraction is found by taking the 
root of both its terms, if it can be done exactly ; if not, 
reduce tlie fraction to a decimal, and extract the root, 
as before. 

EX AMPLE. 

What is the cube root of 706G19.»472«>4? 

7<)d9l9.d47264 ( 89.04— Ans. 
512 
tr. div. ■ ' ■ 

8« X 300 = 1920O ) 193919 

8X9X30= 2160 
92= 81 



comp. div. 21441 x 9 = lfJ2969 

892 X 300 == 237630000* ) 950947264 
89X4X30= 106800 
4a = 16 



237736816X 4 = 960947264. 



* SeeNofel. 
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EXAMPLES TO CASE T. 



1 . What is the square root of 576? — Ans. 24. 

2. What is the square root of 788544 ?--Ans. 888. 

3. What is the square root of -f^ ? — Ans. -j^. 

4. What is the square root of | ?— Ans. '8660254. 

5. The area of a circle is .7854 ; required the side of 
a square of the same area? — Ans. '886228. 

6. A clergyman's glebe consists of four fields ; the 
first, 2 acres, 3 roods, 4 poles ; the second, 3 ac. 1 ro. 
20 po. ; the third, 1 ac. 15 po. ; and the fourth, 4 ac. 
3 ro. 24 po. : he wants a square field in exchange 
equal in area to all the four : required the length of 
its side?— Ans. 44.07947 poles. 



EXAMPLES TO CASE 2. 

7. Find the cube root of 1728.— Ans. 12. 

8. Find the cube root of 387420.489.— Ans. 72.9. 

9. Find the cube root of ^^. -Ans. f. 

10. Find the cube root of j. — Ans. .816. 

11. A stone of the form of a cube contains 21952 
solid feet : find the area of one of its sides. — Ans. 
784 so. feet. 

12. The solidity of a sphere is 11390.625 inches ; 
required the lineal side of a cube of equal solidity ? — 
Ans. 22.5 in. 



Mi 



POSITION. 



Definition.— l^osixion is the method by which 
from a supposed number or numbers the true one is 
found. 

1.— Single Position. 

Ru/e.— Take any number at pleasure, and if it 
answer the conditions of the question, it is the number 

l 
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sought ; if not, as the result of the supposition is to 
the given result, so is tlie number supposed to the 
answer. 

EXAMPLE. 

A person, after spending J, ^, and i, of a legacy 
finds he has j^lOO left; what was the amount of the 
legacy ? 

Sup. 240 



i = HO 
i = 60 
i = 40 




180 




60 


: 100 :: 24o 

4 

4 

jff400.— Ans. 


Fractionally, 


i+i + i = i spent. 
j^lOO = the remaining ^, 
And 5^400 = the legacy. 



2. — Double Position. 

Rule 1. — ^Take any two numbers at pleasure, and 
perform the same operations with each of them as the 
question directs ; if neither of them produce a result 
agreeing with that in the question, mark the error of 
each result with the sign •\- or — , according as it is an 
error of excess or defect, 

2. — Then multiply the first supposition by the second 
error f and the second supposition by the^rrt error; and 
when the signs are both +, or both — , divide the 
difference of the products by the difference of the errors; 
but, when one of the signs is + and the other — , divide 
tlie sum of the products by the sum of the errorsy for the 
answer. 
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EXAMPLE. 

Three men bought a ship for £760, for which B 
paid ^10 more than A, and C as much as l>oth toge- 
ther: liow much did they pay individually ? 

1. Sup. A paid 200 2. Sup. A paid 120 

Then B .... 210 Then B .... 130 

And C 410 And C .... 250 



820 500 

76b 760 



1st error CA) + 2d error 200 — 

Then 200 X 260 == 5200O 
And 120 X 60 = 7200 



320 ) 59200 



185 paid by A. 
195 ... by B. 
380 by C. 

760— Proof. 



EXAMPLES TO CASE 1. 

c 

1. A, B, and C, were disputing about their ages; 
said A, I am certainly older than B by ^ of C's age. 
This I know, said B, that my age is just J of C's. And 
I also know, said C, that our ages together is just 130. 
Required the particulars ? — Ans. A 54^ yrs. ; B 32^ 
and C 43^. 

2. A person finds, after paying away ^ and i of the 
produce of a lottery ticket, he has ^275 left, what 
was the amount of his prize ? — Ans. ^660. 

3. How many trees are in an orchard, i of which 
Dear apples, ^ pears, and J plums, and the rest, which 
are 30-cherries? — Ans. 240 trees. 

4. Find a number to which if you add ^ of itself, 
the result will be 36.— Ans. 33 Jf. 

5. It is required to divide 108 into three such parts 
ihat i of the first, | of the second, and ^ of the third, 

l2 
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shall all be equal to each other ? — Ans. 24, 36, 
and 48. 

6. Two travellers set out at the same time from 
Loudon and York, a distance of 150milesf; the one 
travels 8 miles per hour, and the other 7: how many 
hours must elapse before they meet, and how many 
miles will each have travelled ? — Ans. 10 hours; and 
the one will travel 80 miles, and the other 70. 



EXAMPLES TO CASE 2. 

7. The sum of £24 wr» paid with guineas and hair- 
crowns, and the number of pieces paid was 44 : what 
was tiio number of each kind ? — Ails. 20 gs, and 
24 hf.-rr. 

8. What number is that which being doubled, and 
Ifi added to the product, t!ie sum will be 56? — 
Ans. 20 

9. A, B, and C, playing at roulette, in St. James's, 
the money staked was 196 sovereigns ; but, being sur- 
prised by the officers of the police, each seized as many 
as he could : A got a certain quantity unknown ; B as 
many as A, and 16 more ; and C the sixth part of both 
their sums: how many had each? — Ans. A had 76 ; 
B 92 ; and C «8. 

10. Two persons, C and-D, play at Hazard; C 
stakfs 8*. and D 6*. every game ; if, after playing 28 
games, they find tiiai they have neither won nor lost, 
what number of games did each win ? — Ans. C won 
12 and D 16. 

11. Divide 90 into four such parts, that the first in- 
creased by 2, the second diminished by 2, the third 
multiplied by <2, and the fourlK divided by 2, may all 
be equal.— Ans. 18, 22, 10, and 40. 

12. Divide 100 into four such parts, that the first 
increased by .3, the second diminislied by 4, the third 
multiplied by 5, and the fourth divided by 6, may each 
be equal to one another.— Ans. 9^, 16^, 2J^, and 

ml 
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